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EXPLANATION OF THE CHARACTEKS USED IN 

ARITHMETIC, ETC. 



-f- denotes pltts or more, Tlie sign of addition, signifying 
that the numbers between which it is placed are to be added 
together. Thus 9 + 6 denotes that 6 is to be added to 9. 
In geometrical lines, also, AB -f- CD signifies that the line 
AB is to be increased to the line CD. Also a -{' b denotes 
the sum of the quantities represented by a and b, 

— denotes miniM or less. The sign of subtraction, signi- 
fying that the latter of the two numbers between which it 
is placed is to be taken from the former. Thus 5 — 3 de- 
notes that the 3 is to be taken from the 5. In geometrical 
lines, also, AB — CD signifies that the Une CD is to be 
taken from the line AB, Otherwise a — b denotes their 
difference when b is the less, and J> — a shows their differ- 
ence when a is the less. 

(/D denotes difference ; and is written between two num- 
bers or quantities to denote their difference, when it docs 

not appear which of them is the greater : as — co , or 

a^b ^ 17 Is? 

X or , denotes into, or iy. The sign of multiplication, 
signifying that the numbers between which it is placed are 
to be multiplied together. Thus 8x6 denotes that 8 is to 
be multiplied by 6. In geometrical lines, also, AB x CD, 
or is expressed thus, AB . CD, and signifies that the line 
AB is to be multiplied by the line CD, or the rectangle 
formed by the lines AB and CD. Again, axb expresses 
the product of the quantity a by the quantity b, and a . b 
or ab signifies the same thing. Again 5 AB or 5a denotes 
that the quantity AB or a is to be taken 5 times ; and 7 
(«-f-i) is 7 times a+b ; and these numbers 5 or 7, showing 
how often the quantities are to be taken or m.wV\i^v&^, «csk 



VI EXPLANATION OP THE CHARACTEES 

called the coefficients. The sign of multiplication between 
the coefficient and parenthesis is very often left out, it being 
always understood that the quantities which are included by 
the parentheses, are to be multiplied by the coefficient. 

-7- denotes divided hy. The sign of division, signifying 
that the former of the two numbers between wMch it is 
placed is to be divided by the latter. Thus, 8-7-4 denotes 
that 8 is to be divided by 4. This is also expressed by 
placing the dividend above a Une, and the divisor below it. 

Thus,— ^^^^^^^^^ denotes that 8 is to be divided by 4. 
4 denominator 

In geometrical lines, also, AB-f-CD signifies that the line AB 

is to be divided by tho line CD ; or thus, Otherwise 

a CD 

a-7-J, or J shows that the number represented by a is to be 

divided by that which is represented by h. Also — is the 

b I - ^ 

reciprocal of _ ; and — is the reciprocal of a ; for the re- 

a a 

ciprocal of any quantity is that quantity inverted, or unity 
divided by it. 

''denote proportionals, signifying that the numbers 

: is to between which they are placed are proportional, 

:: as -iThus, 2:4::8:16, denotes that the number 2 

: is to bears the same proportion to 4 as 8 does to 16, 

^and is usually read 5 is to 4 as 8 is to 16. 

Proportion in arithmetic is the equality or similitude of 

ratios, as the four numbers 2, 4, 8, ] 6, are proportionals, 

.28 
or in proportion, that is, if -= — , the ratio of 2 to 4 is 

equal or similar to the ratio of 8 to 16, both of them being 
the same as the ratio of 1 to 2. 

Proportion is often confounded with ratio, but they are 
quite different things, for ratio is properly liie relation of 
two magnitudes or quantities of one and the same kind, as 
the ratio of 2 to 4, or of 8 to 16, or of 1 to 2, so that ratio 
exists between two terms; but proportion between two 
ratios and four terms. 

= denotes equal to ; the sign of equality, signifying that 
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t 

the numbers between which it is placed are equal to each 
other. Thus, 2 pole8+2 poles=4 poles=22 yards=l chain 
=100 links. 



denotes a vinculum; and ( ) denotes parentlieses ; 

[ ] denotes crotchets ; and | | denotes braces. These signs 

are made use of to connect two or more quantities together, 
and they are synonymous with regard to their application ; 
for, 

(7+4-5)x8=[7+4:)-5]x8=(ll-6)x8=6x8=48, 

is the same as 
[(7+4)-5] X 8=(11 -5) X 8=6 X 8=48, 

or 

{(7+4)-5| x8=(ll-5)x8=6x«=48. 

The vinculum^ or parentheses, which includes the 7 and 4, 
serves as a dhain to link them together, or to connect two 
or more quantities into one, and shows that they are to be 
added together before the number 5 is subtracted ; and the 
crotchets, and also the braces, show that the numerals which 
they include must be operated upon, and the result multi- 
plied by the number 8. 

* ' ** denotes indices, or exponents. These expressions, 
placed above a quanity to the right, show to what power it 
is understood to be raised; as 10*, 10^ a**, &c., which re- 
present the square and cube of 10 ; and also the nth power 
of a; thusi 10^=10x10=100, and 10'=10xlOxlO= 
1 000 ; also a*, meaning that a is the factor as often as 
there are units in n, whatever number n may be. 

y/ ^^ ^\/ denote radical signs. Any one of these 
expressions, placed .before a quantity, represents that the 
quantity is to have its respective root extracted ; it is also 
expressed by a fractional index, or exponent, placed over, 
and a little to the right of, the given quantity. 
Thus, the square root of 36 is expressed by */ 36, or 

(36)t ; the cube root of 64 by V64, or (65)t; and the »th 

I 
root of a by ^y/a, or a", &c. 

o / // /// //// denotes degrees, minutes, seconds, thirds, and 

fourths, when placed above a quantity to the right ; thus, 

70 degrees, 16 minutes, 34 seconds, 49 thirds, 57 fourths^ 



▼Ul EXPLANATION OF THE CHARACTERS, ETC. 

are expressed by 70°, 16', 34", 49'", 57"". Also, one of 
these characters is made use of sometimes to denote a 
repeating decimal^ when placed above the quantity to the 
right; thus, the repeater '810444 &c. is expressed by 
*8194'; and the same dash denotes a circulate, when placed 
over its first and last figure to the right; thus, •769*23076- 
9230, &c. is expressed by •7'69230'. A dot placed over 
the figure in circulating decimals, is frequently made use 
of instead of the dash. Again, some of these characters are 
made use of for lineal measure ; thus, 1 inches, 8 seconds^ 
7 thirds, 6 fourths, are expressed by 10', 8", 7"', 5"", 

.'. denotes therefore, 

',* denotes because, 

jL denotes an angle ; as, z, A signifies the angle A. 

J-. denotes perpendicular to, 

> denotes greater than, as A >B, shows that A is greater 
than B. 

< denotes less than, as A< B, shows that A is less than B 



KEY. 

PART I, 
NTJMEBATION AND NOTATION. 



s 



Notation. 

Words expressed in Figures^ 

Answers. 

10 23. (4.) 25856. (7.) 27157832. 

2.) 254. (5.) 132245. (8.) 722231504. 

(3.) 3204. (6.) 4941400. (9.) 602210500. 

Numbers expressed in Words. 

Answers, 

10.) Thirty.five. 

11.) Pifty-nine. 

12.) One hundred and seventy-two. 

13.) Two thousand and sixteen. 

14.) Pive thousand, two hundred and one. 

15.) Twenty thousand, seven hundred and sixty. 

16.) Pive hundred, nineteen thousand and seven. 

17.) Seven hundred, fifty thousand and fifty-eight. 

18.) Pive millions, nine hundred, thousand and thirty. 

19.) Pive millions, two hundred four thousand and fifty- 
four. 

20.) Two millions, seventy-one thousand nine hundred und 
nine. 

21.) Seventy millions, fifty-four thousand and eight. 

22.) Sixty-five millions, seven hundred thousand and forty- 
seven. 

23.) Kinety millions, six thousand one himdred and fifty- 
seven. 

24.) Two hundred one million, nine hundred thousand 
seven hundred and ninety. 
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ADDITION OF INTEGERS. 

Answers. 

(3.) 3054. (4.) 33566. (5.) 37525. (6.) 344978. 

SUBTRACTION OF INTEGERS. 

Answers. 

(2.) 2029. (3.) 7991. (4.) 105089. (5.) 118767. 

MULTIPLICATION OF INTEGERS. 

Case I. 

(2.) ^ (8.) 

52471021 4214406 

3 9 



Ans. 157413065 


Ans. 37929654 


(3.) 
7925437521 
4 


(9.) 

2701047 
10 


w. 31701750084 


Ans. 27010470 


(4.) 
27104107 
5 

Am. 135520535 


(10.) 

31040171 
11 

Ans. 341441881 


(5.) 

231037 
6 

Ans. 1386222 


(11.) 

35210472 
12 

Ans. 422525664 


(6.) 
7062526 

7 

Ans. 49437682 


Case II (12.) 

4710572 
13 

Ans. 61237436 


(7.) 

3723104 
8 

Ans. 29784832 


(13.) 
5107252 
14 

Ans. 71501528 



Multiplication of Integers. 



(14.) 




(17) 


6653210 
15 




9215324 
18 


Ans. 99798150 


Ans, 


165875832 


(15.) 


(18.) 


92057165 
16 


Ans, 


2571341 
19 


Ans. 1472914640 


48855479 


(16.) 


(19.) 


6251721 
17 




3592104 
19 


Ans. 106279257 


Am 
Case III. 


. 68249976 






<21.) 


(22.) 


(23.^ 


32104 
25 


2710432 
375 


27501976 
271 


160520 
64208 

Ans, 802600 


13552160 
48973024 
8131296 

M, 1016412000 


27501976 
192518832 
55003952 

Ans. 7453035496 


A\ 


:24.) 


(25.) 


(26.) 


571204 
27009 


7104325 
57020 


5271094 
590030 


5140836 
3998428 
\ 142408 


142086500 
49780275 
35521625 

405088611500 


158132820 
47439846 
26355470 


15427648836 


3110103592820 



When some portion of the multiplier forms a composite 
number, and some other portion of it is a factor of the same, 
the work may generally be much abridged. When you 
have multiplied by such factor, multiply its prodwcl \^^ ^Oc^ 
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MuUtplicaHon of Inlegen. 



other factor of the composite, which will produce at once 
the product of the multiplicand by the composite number. 

Example, 

Multiply 60713 by 96488 

60713 

96488 

485704 product by 8. 
2914224 product of 8 x 6=48. 
5828448 product of 8 x 12=96. 

6858075944 



Case V. 



(27) 


(28.) 


(29.) 


(30.) 


27100 


379500 


265000 


574000 


52600 


274000 


7200 


630 



1626 
542 
1355 



15180 
26565 
7590 



1425460000 103983000000 



530 
1855 



1722 
3444 



1908000000 361620000 



Case VI. 



(31.) 

771039 

7x5 



= 35 



6397273 
5 

26986365 



(32.) 

921563 

4x8=. 32 



3686252 

8 

29490016 



(33.) 

715241 

7x8=56 



5006687 

8 

40053496 



Note. The product of two numbers can have, at most^ 
only the same number of figures as there are in both factors^ 
and at least but one less. 



<2. 
(3. 

(5. 
(6. 

(7. 
(8. 

(9. 
(10. 

<11. 
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DIVISION OF INTEGERS. 

OABE I. CASE n. 

240490}=J[/w. (13.) 37)7210473(194877f.f=//. 

180a604=^««. 37 

1440657f=Jt»« "35Y 

8718394=:^fW. 333 

333855.=J[»«. 



3184154.=y^««. ,^0 

2783145^=y/n«. _ 

27500lA=y^n«. 324 

2464 1 0^\—Jn8. ^^^ 

226SS94^=An8. 287 

259 



(14.) 473)2104721(4449|:ff=^. 283 

1892 259 



2127 24 Remainder. 
1892 

2352 (15.) 275)3720147(l3527|ff=^. 

1892 275 

4601 970 

4257 825 

344 J451 

= 1375 



764 
(16.) 550 

5701 )72 1 0952 1(1 9483f f§4-=^. 2I47 

3701 1925 

35099 "292 
33309 —^ 



17905 

14804 (17.) 3576)72104725(20163 
-3I0T2 1152 m^.A 

29608 5847 

14041 3576 



11103 22712 

2938 21456 



12565 

10728 



1 



u 



Division of Integers. 



(18.) 2510)63210476(25183Ht4=^- 



5020 

13010 
1-2 550 

4604 
2510 



(19.) 25204)321047217(12737 
25204 



2 386 9, J 



20947 
20080 



8676 
7530 

1146 



(20.) 3i709)521047321(16432^VA-^- 
31709 



69007 
50408 

1 85992 
176428 

95641 
75612 

200297 
176428 

23869 



203957 
190254 

137033 
126836 

101972 
95127 

68451 
63418 



(21.) 2701234)7210472532(2669 

5402468 



5033 



1 8080045 
1 6207404 

18726413 
1 6207404 

25 1 9009*2" 
24311106 

878986 



87 8986 
■4T'OTi3 4" 



(22.) 



210472)352]07193214(167294044l4|4=^w«. 
210472 



1416351 

1262882 

1535199 
1473304 



618953 
i20944 

1980092 
1894248 

858441 
841888 

165534 



Division of Integers. 



15 



(23.) 
3721 071)21071921 473(5662jfH4fT=^w*- 



1 8605355 

24665664 
22326426 

23392387 
22326426 

10659613 
7442142 

3217471 



Case III. 

(24.) 

271,00)254732,21(939^^4^=^. 
2439 



1083 
813 



2702 
2439 

26321 



(25.) 
5721,00)7253472,16(1 267444U&=^««. 



5721 



15324 
11442 

38827 
34326 



(26.) 

373,000)752473,7 1 9(20 1 l^^^^A. 
746 



45012 
40047 

496516 



647 
373 

2743 
2611 



132719 



(27.) 

^15,000^6325 1 04,997(294l9^^ii^^=: Ana. 
430 

2025 

901 • 
860 

410 
215 

1954 
1935 

19997 



1 6 Dirutkm of Imtegen. 

Case IV. 

( 3^3010473 

(9 )1070157 - g) (8x8)+2 11 
Qwtieni::^ 118906 - 3 ) 27 ""27" 



m.) 



85= j 5^^^^^^^'^ 



Quotient 



7 11442094 - 3 ] (5x3)+8 18 
= '.^00013 - 3 ) 35 "^35 



(30.) 



^^_ ( 6 )6251043 

(7 )1041840 - 3) (6x2)+8 15 
Quotients 148834 - 2 i 42 ^42* 



(31.) 
g^_ ( 6 )5761031 

(9 ) 960172 - 2) (6x7)+2 _44 
Quotients 106685 - 7 ) 54 ^54 

When the learner is sufficiently perfect in division, he may 
subtract each figure of the product, as he proceeds, writing 
down only the remainders. 

This is called the Italian method, and is generally prac- 
tised on the Continent. 



Example, 

Divide 371208 by 568 

508)371208(653 
3040 = 
2008 
804 
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ADDITION OF MONET, WEIGHTS, & MEASUEES. 



Monet. 



& 


8, 


d. 


(2.) 385 


- - 


U 


(3.) 388 


- 14 - 


Oi 


(4.) 370 


. 9 - 


4i 


(5.) 2752 


- 6 - 


11 


(6.) 2563 


- 3 - 


lOi 


(7.) 815 


- 5 - 


8i 


(8.) 424 


- 11 - 


2 


(9.) 2042 


- 7 - 


6i 


(10.) 2168 


- 9 - 


3i 


(1 1 .) 306 


- - 


9 


(12.) 164 


- - 


2i 


Troy 


Weight 


• 



(1.) 35 02. 10 dwts. 2 gr, 
(2.) 43 Qz. 18 dwts, 16^r. 
(3.) 29 lbs, 9 oz. 5 dwts, 
(4.) %\lbs,0 oz, 2 dwts. 

Avoirdupois Weight. 

(1.) 1843 lbs, 12 02. 7 dr. 
(2.) 298 lbs, 10 02. 5 dr. 
(3.) 249 cwt, 3 qr, 26 ^«. 
(4.) 35 tons 1 ce(^/. 

Apothecaries' Weight. 

(1.) 34 drs. sc. IS gr, 
(2.) 37 oz, 3 rfr*. 5C. 3 gr, 
(3.) 51 /6«. 8 oz, 6 £^r5. 2 sc. 
(4,) 38 /!i5. 7 02. 3 drs, 2 5(?. 

Cloth Measure. 

(1.) 307 F. E. 1 qr. 1 n. 
(2.) 384 yds. 1 gr. 2 n. 
(8.) 438 y(£«, 
(4.) 393 E, E. 1 qr, 2 «. 



Long Measure. 

(1.) 268 yif. Otw. 1 &.C. 

(2.) 339 yi*. 

3.) 361 miles A fur, 7 poles 
4.) 357 lea. miles Qfeet, 

Land Measure. 



I 



(1.) 272 flc. 3r. 7p. 
(2.) 218 ac. Or. 29 p. 
(3.) 276 flc. 8r. 17 p. 
(4.) 170 ac, r. 3 p. 

Liquid Measure. 

(1.) 310 run, 4 gals, 2 qts. 
(2.) 293 tier. ^Xgals, 3 gte. 
(3.) ^O^hhds. ^gals. ^ qts, 
(4.) 279 tuns ^hhds. 22 ^a29 

Ale and Beer Measure. 

(1.) 887 fear. 2^r. 7 gals. 
(2.) 351 bar, ^Jir,igals, 
(3.) 341 hhds, bOgals. 2 qts, 
(4.) 339 M(£5. 14 gals, 3 9^5 

Dry Measure. 

(1.) 394 qrs. 6 bush. 2 p. 
(2.) 417 qrs. 8 &««*. 1 p. 
(3.) 479 ch. 6 6tt5^. 1 p, 
(4,) 412 c^. 3 bush. 1 p. 

Measure of Time. 

(I.) 338 hrs, 58 to. AS sec. 
(2.) 380 rfay5 21 hrs. 5 m. 
(3.) 373 wks. 5 (£a^5 5 hrs. 
(4.) 880 «;/:«, 5 da\j» V^'Vvr* 



IS 



Compound Addition, 



THE APPLICATION. 



Here 1 785 +54= 1 839, the 
date of the jeaT,=Ans. 

(S.) £ 8. d, 

A laid out - - 7 15 *« 

B laid out - - 2 9 

Claidout - - 2 14 6 

D laid out - - 7 3 

Laid out in all £13 6 3 



(3.) £ s. d. 

Paid for goods 64 17 

Paid for packing 13 8 

Paid for carriage 16 4 

Spent - - - 14 3 

^n«.=£57 10 3 



(4.) 


£ 8. 

rm 


d. 




Lent at differ- 


25 16 
32 7 
16 14 






10 


ent times - 




^99 11 


6 


Lent in all £ 


,236 8 


4 


(5.) 
A owes - - ] 


£ 8. 

04 6 


d. 
2 


B .. - - 


37 8 


6 


c „ - - 


48 13 





D „ - - 


19 7 


4 


E „ - - 


5 


6* 


Whole Amt. £9 


14 14 


6i 


(6.)" 
Rent of house ■ 


£ 8, 

. 76 





Poor's Rates 


. 12 17 


6 


Window and 






house tax 


. 10 10 





Lighting and 
Watching 
Other Rates 


■ 2 17 

1 7 


3 
11 



(7.) £ s. d. ' 

Joiner's bill - 26 5 11 
Bricklayer's 

and Plasterer's 16 3 7 

Mason's . . 9 14 3 

Slater's - - 7 12 4i 
Painter's and 

Glazier's - 9 5 7 

An8.=i 6 8 1 8i 

(8.) £ 5, d. 

Owes to A - 346 18 4 

— B - 712 18 9 

— - 209 6 3 

— D - 417 16 8 

— E - 200 13 7 

— F - 817 3 

— a - 612 13 6 

Ans.=z 3217 7 4 



(9.) £ 8. d. 

Received of A - 7 5 2 

— B- 15 18 6i 

— C 150 13 2t 

— D-17 6 8 

— E- 6 9 2 

— F- 6 8 

— G- 76 16 9J 

— H 121 12 4 



Ans.= 396 7 6J 

(10.) Yds.qrs, n. 

Blue cloth - 446 3 2 

Black „ - ^76 3 3 

Brown „ - 638 2 2 

Scarlet „ - 129 3 1 

Mixture - 748 

Other Colours 8 J7 3 

Ans. = 102 12 8 Received in all 3l58 



Compound Addition. 



19 



(11.) t. cwL gr, lb 

Hemp - - 36 

Flax - - 5 14 3 17 

Iron - - 31 18 I 24 

6 Hogsheads 4 13 1 

6 Barrels - 3 4 2 12 

4 Boxes - 10 3 8 

16 Bales - 8 15 19 

Jns. = 90 16~~3~20 



(12.) d. h. m. 
The first piece 

was finished in 29 10 28 

Second do. 24 5 17 



Third do 
Fourth do. 
Fifth do. 



19 U 22 
23 4 
17 3 25 

Ans.=z 113 10 32 



(13.) a, r, jp. 
House and gar- 
den - - - 1 3 15 
Fold, barn, &c. 1 2 17 
Orchard - - 8 1 12 
Great close - - 1 3 2 7 
Little close - - 5 12 
Arable land - 32 1 37 
Meadow and 

pasture do. - 47 1 

Woodlands - - 17 3 1 6 

Area of the 
Estate 



127 3 36 



(14.) lbs. 


oz. 


d. 


Service of plate 1 6 


11 


8 


Plates - - . 34 





9 


Spoons and ladles 9 


4 


8 


Salts and castors 5 


11 


7- 


Knives and forks 6 


1 


5 


Tea-kettle and 






lamp - - 10 


11 


7 


Small articles - 15 


5 


5 


Ans.= 98 


9 


9 










SUBTRACTION OF MONEY, WEIGHTS, AND 

MEASURES. 



Money. 





£ «. 


d. 


(2.) 


98 1 


H 


(3.) 


7 19 


2i 




2 


6i 


7 la 


8* 


(6.) 


9 18 


2 


(7.) 


64 3 


H 


(8.) 


23 18 


H 


(9.) 


51 8 


8i 


(10.) 


387 17 


9| 



(11.) £ s. d. 

Paid in all - 2218 7 8i 
Remains to 

pay - - 22889 7 10 J 



(12.) £ s. d. 

Received in all 2057 14 5 
Remains due aaO^% ^ \ 



20 



Compound Subtraction, 



Troy Wbioht. 

(I.) Unsold 6 02 dwt. \9gr 
(2.) 18 dwt. \pr. 
(3.) IS lb oz II dwt 19 gr. 
(4.) 1 lb. 7 oz. dwt. 22 ^r. 

Avoirdupois Weight. 

(1.) Hlb2 oz. 2 dr. 
(2.) 5 /6*. 13 oz. 14 dr. 
{3.) 10 cw^ qr. IJ ^. 
(4.) 11 /on5 19 cfr< 8gr2^ 

Apothecaries' Weight. 

(1.) 11 oz 6 dr. 2 sc. 14^. 
(2.) 2 02. 1 dr. I sc, 17 ^r. 
(3.) alb. 8 02. eefr. 2^0. 
(4.) 2^6. 11 02. 7 dr. 

Cloth Measure. 

(1.) 18 F. E. qr. 1 n. 

(2.) 1 1 yds. 2 5'r. 2 n. 

(S.^l 67 i^rf5. 3 ^^r. 1 «. 

(4.) 20 i?. E. 3 gr. 3 n. 

Long Measure. 

(1.) 1ft. 10 tw. 1 6.0. 

(2.) 21 yi. 2, ft. 6 »». 

(3.) 26 m. l>r. 33 p. 

(4.) 21 Zea. Im. S/wr. 13 /i 



Lakd Measure. 

(1.) 16 ae. I r. 

(2.) 1 oo. 3 r. 12 p. 

(3.) 7 ao. 3 r. I p. 

(4.) 45 ac. 2 r. 36 p. 

Liquid Measure. 

(1.) 36 run. 17 ^ai. 3 5^^ 
(2.) 7 /«cr. 33 ^(zZ. 3 qt. 
(3.) 17^^rf. 61 ^aZ*. 
(4.) 43 tun.^hhd. 60 gal. 

Ale and Beer Measure. 

(1.) 3 bar. Sfir. Q gal. 
(2.) 12 bar. Ofir. S gal. 
(3.) \4.hhd. ^0 gal. S qt. 
(4.) 552 hhd. 

Dry Measure. 

(1.) 36 qu. 7 bush. 
(2.) 7 gu. 7 bu» 2 p. 
(3.) 24 0^. 27 bu. 3 p. 
(4,) 11 ch, 30 6tt. 2/?. 

Measure of Time. 

(I.) 22 ho. 53 m. 56 5eo. 
(2.) 35 da. 22 ^o. 24 m. 
(3.) 17 wo. 2 wh. 3 rfa. 
(4.) 51 mo. \wk. 



THE APPLICATION 



0.) 

From 
Deduct 


1851 
1792 




(2.) 
From 
Deduct 


£ 

1156 
737 


His age 


69 = 


=Ans. 


A*s debt 


419=^na. 


(3.; 


50x3= 
10x4= 


£ 
150 

40 


Then from 
Take 


£ 

- - - 517 

- - - 190 


Sum lost 


- - - 


190 


iSum lefl - 


- - - 327 



Compound Subtraction 



21 



(4.) 



15.) 
Lent 100 gui. 
Received 

Due to me 



From 
Take 



£, s, d. 

105 

42 17 3 



£ 8. 
37 5 
14 14 

Ans.= 22 11 



(6.) 
Whole term 
Time served 



yrs, m w d 

'7000 

3 9 2 5 



62 2 9 Remains to serve 3 3 12 



(7.) 



Paid a^ different 
times - - 

Paid in all - - - 

Then from sum borrowed 
Take sum paid 

Remains to pay - 

(8.) 
A borrowed 

Amount borrowed 

A paid in goods and cash 

A still owes 

(9.) 
Cash in hand 
Cleared the first year 

Total 

Owed - - - 

Neat balance 

(10.) 
One road measures 
The other 

Difference - - * - 



£ 
234 
157 
316 

95 



8, 

5 

16 
5 

7 



d. 
6 
8 
9 
8 



803 15 


7 


£ 

- 1000 

- 803 


8. d. 



15 7 


- 196 


4 5 


£ 

( 746 
( 519 


8, d. 

9 3 

14 10 


1266 
946 


4 1 
13 8 


319 


10 5 


£ 
12510 
452 


8. d, 

7 

3 r> 


1 2962 
750 


10 6 



£12212 


10 6 


37 
33 


/• P- 
3 27 

5 14 


3 


6 13 



22 



Compound Suhtrcietion, 



£ 8. d. 

Household expenses 174 15 8 

Kent 57 15 

Taxes 12 14 8 

Servant's Wages 54 14 

Tradesmen's Accounts ... 39 16 8 

Incidental expenses 17 18 8 



Yearly expenditure ... 357 14 3 



£, 8, d. 
From his Income ... 742 16 4 
Deduct 857 14 3 



Ans.zzz 385 2 1 



(12.) 
Quantity purchased 



Sold at differentj 
times ... 



Amount sold... 
.What he had left 



• • . • • . 



t ctvt qr lb 

1 7 3 13 

3 2 6 
7 1 13 

4 5 
6 1 26 

2 3 17 

1 4 1 11 

3 2 2=^n5. 



(13.) 



yd qr n 



Sold at differ- 
ent times 



( 7 
5 
7 
4 
9 



3 
2 
3 
2 
2 



2 
1 
3 

3 



Whole quan. sold 35 2 1 



Bought 
Sold 



yd qr n 
38 2 
35 2 1 



Quantity rem. - 2 3 3 



Compound Multiplication, 23 

MULTIPLICATION OF SEVERAL 
DENOMINATIONS. 



(3.) 


226 - 19 - 4i 


(8.) 184 - 


!«r p. 
3 - 25 


(3.) 
(4.) 

(5.) 


249 - 1 - 5 
285 . 11 - Hi 

lb oz dwt gr 
59-5-0-4 


a, r, 

(9.) 67 - 2 

bar 
(10.) 227. 


- P- 
I- 9 

/. gal 
-0-4 


(6.) 


tons cwt qr lb 
203-0-0-8 


bar 

(11.) 80-' 


0-3 


(7.) 


yds qrs 
152 -3 


m. fur • p. 
(12.) 271-2-5 






The Practical Questions. 




(3.) 


s* 

7 


d. 
7x3=21 


8. 

(6.) 9 


7 
6x6-1-1=37 


2 


13 


3 


2 17 


6 
6 


Jg8 


] 
15 

8 


\Oi=iAns. 

11x3+1=34 
3 


17 5 
9 

£17 14 




7, top line add 

7=Ans. 


8 






25 
£25_ 


4 
15 

19 


74 
SitopHneadd 

1 1 =zAns. 

2i 
5x5x3=75 


£ s. 

(7.) 1 5 

15 3 


d. 
3 
12x8+1=97 


(5.) 


7 




8 


1 


16 


1* 
5 


121 4 
1 5 




3, top line- add 



9 8f £122 9 '6 =:Ans 

3 == 



£27 2 2i=:Am. 



24 Cott^pound MuUiplieation, 

The P&AcncAL Questions. 



(8.) 6 
1 18 


d. 
4 
6x7+1=43 



7 


(13.) 


9, 

8 
16 


d. 

44 
5x5+4=254. 

104 

5 


13 6 
6 

£13 12 




4, top line add. 

4=^n8. 


4 

£1 

(14.) 

1 

4 

£4 


4 
1 

6 

1 

6 

11 

13 

14 


44 
d4>4toplineadd 

0}=ifnj. 


(9.) 12 

6 14 

7> 2 
3 13 

£77 15 


3 
11x11+6=127 

9 
11 

3 

6, top line x 6. 

9=^RS. 


3 
6x6x3+4 

3 
5 

3 
3 


(10.) 7 
3 6 


5 
9x5x3=135 

9 
5 

9 
3 

3x=i#IM. 


9 

74f 4 top line add 

44=^i». 


16 13 

£50 1 


(15.) 

4 
£4 


4 

8 

5 

2 

2 


3 

2x10—4=194 

6 


(11.) 1 
16 


44 

12x6+2=74 

6 
6 


10 



H» 4 top line sub 

104=^fw. 


4 19 
2 

£5 1 




9, top line x 2 

9=y^W«. 


(16.) 


1 
9" 


4 
7x5+4=35i 


(12.) 1 


10 
12 


4 
5 


1 2 
£6 12 


0, price of 1 doz. 
6 

OzzzAns. 


2 
£2^ 


6 

7 


8 

4, 4 top line add. 

0=^IM. 



Compound Multiplication. 25 



£ 8. d. 

(17.) 1 1 6 
7i 


£8. d. 
(22.) 1 7 8 

8xlO+5i ) 


7 10 6 

5 4i,i top line add 

£7 15 10i=^iM. 

(18.) 3 15 7 
6i 


11 I 4 =»5^ ) 
10 

110 13 4 

6 18 4, top line X 5 
1 9, i top line add 

£118 12 b=zJn8. 


22 13 6 


1 17 9i, itoplineadd 
£24 11 3i=^«« 


(23.) 1 3 6 

10x8~i=29i 

11 15 
3 

35 5 

17 7i, i top line sub 

£34 7 4i=^w. 


(19.) 4 15 6 

7x6+i=35i 

33 8 6 
5 

167 2 6 
2 7 9, i top line add 


£1H9 10 S=:Ans. 


£ 8. 

(24.) 1 8 

3x6-i=17i 

3 9 
6 

20 14 

5 9,^ top line sub. 

^ao 8 3=y^w8. 


20.)4 17 10 

Ilx7x2+i ) 
53 16 2 =164i) 

7 

376 13 2 
2 

753 6 4 

2 8ll,itoplineadd 

£755 15 3=^>w. 


8m d. 


21.) 12 6 

10xll+7i ) 
6 5 =H7i) 
11 


(25.) 12 4 

6x6+U=37i 

3 14 
6 


68 15 
4 7 6, top line x 7. 
3 Hfi top line add 


22 4 

12 4, top line. 
6 2, i top line add. 


£78 5 H-Ans. 


£23 2 6=Ans, 



26 Compound Multiplication. 

£ 8. d. 
(26.)2 18 7 

7x8+i=56i 8. d. 

20 10 I (29.; 4 3 

8 8xll-i=87} 

164 8 1 14 

_2__3_UJ,4topliiieadd H 

£166 4 I j-Ans. 18 14 

=== 1 O j, i top line sub 

(27.) 2 15 6 £\S lii \]i=Ans 
I2x8+i=96i === 

33 6 

8 



:266 8 

1 7 9 , i top line add 

Je5267 16 d=zy4n8. £ s. d. 

— (3004 7 6 

«. rf- 12xl0+i=l20} 

(«»•) 18 6 52 10 



9x5+J=46i 



10 



^ ^ ^ 526 

- _357i,Jtoplineadd 



*^ ^2 ^ £628 5 7i=:^»w, 

13 10 i, i toplineadd == ^ 

£42 6 4t=^«5. 

THE APPLICATION. 
£ s. d. s. d, 

(1.) 3 7 4 (3.) 5 4 

9 9x7=63 

£80 6 Q-^Ans. 2 8 

_7. 

£16 16 0=zAns. 



(4.) 12 8 

£ 5. rf. 12x6=72 

(2.) 10 11 6 7 12 O" 

12 6 



£126 18 0= //«.?. £45 Y^ 0=Ans. 



Compound Multiplication, 27 



£ 
(4.) 14 

86 


8, d. 
6 8i 

6x3=18 

6 
8 

9=^iw. 


£ 8. d. 
(7.) 9 7 8J 

4x4=1.6 

37 10 10 
4 


£258 


£150 3 4=^iw. 


qr8, 
(6.) " 

61 


bu, p, 

5 3 

8x8=64 

6 

8 


£ 8. d. 
(8.) 318 7 6 

7x5=35 

2228 12 6 
5 


494 


Sum paid. 1 1143 2 6=^n«. 


(9.) 
Dis. run 


m.fur p 
7 6 17 

6x4=24 

46 6 22 , , «• ^• 

4 (12.) 8 9 

187 2 8-^n,. 10x5+2=62 

-1 7 A 


£ 8. d. 

(10.) 14 3 

9x7=i 

6 8 3 
7 

Oo8toflhh(i.44 17 9=^iM 


5 

21 17 6 
17 6 

/^.=£22 15 yearly amt. 

s. (2. 

• (13.) 7 6 


lbs 
(11.) 2 


oz dwt gr 
8 7-5 

5x3 


11x11x8+2=305 

4 2 6 
11 

45 7 6 
3 


13 


5 16 1 
8 


136 2 6 
15 


40 


5 8 Z—A. 


£136 17 6 Sum laid by. 



ftd Compound MuUipkcation. 



U.) 



(16.) 



f. 




cwt qr 
3 2 


lbs 
17 
12 X 7+3=e7 


2 


3 3 


8 

7 




15 


6 3 
10 3 



23 




: 15 


17 2 


23 Weight of the \ 


• 


£ 
125 


s. 
J5 


d. 
6 
10x5x5=250 




1257 


15 



5 


6288 
£31443 


15 
15 



5 

0=Ans, 



(!«•) 



£ 8. 

Wages 1 1 
Expenses 15 


d. 


4i 


Sum saved Weekly 5 

2 16 

14 1 
11 

Lt saved Annually, £14 12 


H 

10x5+2=52 

3 
5 

3 
3 

6=2^ws. 



(17.) Here 9x396x42 x 38= 56881 44=^«s. 



Compound MuUiplieation. 



29 



(18.) 



£ 8, d. 
1 12 6 

11 X 11x3+2=365 



17 17 6 
11 

196 12 6 
3 

589 17 6 
3 5 



593 2 6 Spends per year. 
294 12 6 Lays up per year. 

-^fw.=£887 15 Annual income. 



(19,) & 8. d. £ s. d. 

First 1086 0x6=6430 o| 

And 2715 10 6x4=10862 2 o| 
Add 



what he cleared the 
first five years. 



what he cleared the 
next four years. 

19118 f ^1^*^* ^® ^gttJi trade 
( with. 

£35410 2 1 ^'^ ^''^"''® /* ''''''' 

\ years end. 

Again £475 4 6x3= 1425 13 6 [ ^"^^ ^^^ last three 

\ years m trade. 

( his real fortune at 

( twelve years' end. 



^»5. =£33984 8 6 



(20.) £ 8. d. 

First 37 14 2x4: 

Then 31 4 2x4: 

And 18 12 6x4: 



£ 8. 

150 16 

124 16 

74 10 



Then from 
Take 



d. 
8 
8 




What the parishes, Ac, paid £350 3 4 



386 15 6 
350 3 4 



Deficiency 



- £ 36 12 2=//f2a. 



80 Compound Division^ 

DIVISION OF SEVERAL DENOMINATIONa 

& 8. d, £ s. d. £ s. d. 

(2.) 12 2i+ (3.) 14 6 4i (4.) 10 9 4*+ 

Ib oz dwt gr lb oz dr ewt qrs lb oz 

(6.) 12 6 Jl 4+ (6.) 6 2 1+ (7.) 18 3 5 2 

yds ([Ts n m. ,/. p. 

(8.) 3 3 8 (9.) 7 5 6+ 

yds,/, in, h,c, bar,fir,gaL 

(10.) 6 2 8 1+ (11.) 2 3 7+ 

bar. fir, gal, ch, bu, pk, 

(12.) 13)56 3 7(4 bar. (13.) 14)367 2 1(25 ch, 

62 28 



3 77 

4 70 



13)15(1 /r. 7 

13 32 



2 14)226(16 bu. 

_9 ]4_ 

13)25(1 ^a/. 86 

18 .2f 

12 2rm. 

-1 ~ 
13)48(3 qta. 
89 

9 rem. 



The Application. 

£ s. i. 
£ s, d. (2.) ^. ( 7)57 8 7 

(1.) 1 2)257 2 6 ^^ 6)8 3 4i 

l21___8^i+=^. ^ TW^^Ans. 



Compound Division. 31 

£ s. d. £8. d. 

(3. 9 )37 6 4 i (4.) .^^ ( 2 )27 5 4} 

£ 4 a 11 +=y^ii«. ( J )13 12 8i 

£~1 7 3 =>^»». 



£ 8. d. , £ s. d. 

15.) j^Q { 10 )154 17 1 (6.) ^^ ( 6 )85 6 

I 12) 15 9 9 i ( 12 )14 4 4 

An8.=z£ 1 5 9}+ y/ns.= Fi 3~8F+ 



(7.) ^Q ( 6 )275 3 4 (8,) / io)7257 3 6 

( 3 ) 45 17 2i ^^^ lQ r72m~r' 

y^»M.==iM5__5__8i+ ^5) 72 11 5 

Ans.= £ 14 10 3j + 

(9.) Here 2515-^-509=5, the number of bullocks each 
man had; hence 9Z. 14«. G<2. x5=48/. 125 6d. the value 
of each man's share 

yds. 
(10.) 3jj| 7 )9625 
5 )1375 

275 yards^Ans. 

i 5)4000 



( 5 ) 2 [tribution. 

8 Bach man's con- ^ 

(13.) 2805 
(12.) 17)I156(68Z.=^«.. — I 

"136 ( «) H22 

136 £ 374=//«« 



32 Compound Divmon. 

U.) Here 240 -(4429-r43)=:240- 103=137, the 
number required. 

(16.) Here it is evident by the question that B must 
have i of the share, because A is to have ^s. less, and C Us, 
more than 6 ; consequently 

B*s share=20«.-^3=6«. Sd, 

.-. C'sshare=:6«. 8(i.+2«=8<. Sd. 

and A*s 8hare=6«. 8d.— 2«.=45. Sd. 

UOsTod. Proof. 



day. 



(16.) Here 30l3248-r-7847=384, the number required. 
(17.) Here 6840-7-865=16, the number of miles per 



(18.) Q^ ( 12 )58 12 
I 8) 4 17 8 



Ans.== 12 2i per ream 



oz dwts qrs 
(19.) g^( 1 2)29 14 

I 3) 2 9 12 



Jns.=: 16 12 weight of each spoon 

(20.) It is evident from the nature of the question, that 
four women must have as much as two men, therefore^ 
64-'i=7, the first divisor. 

£ s. d. 
- 7 )120 10 11 

2) 17 4 5, eacn man s share. 

8 12 2i, each woman's share. 



& s» d. 
(21.) ^^ < 9 )43 6 3 

I 7) 4 16 3 



Ans,=. 13 9, per gallon. 



Compound Division, 88 



(23.) 20 



21,. d. 



365)420(1 \\=,Ans. 
865 = 

55 
12 



865)660(1 
865 

295 
4 



865)1180(8 
1095 



85 rem. 



t, cwt, qrs, lbs, 
(23.) ( 8 )18 10 2 4__ 

5) 4 10 20 



75 



5) 18 



Ahs,= 8 2 12, weight of one package. 



(24.) Here £800-r365=£2 8«. lOrf. per day. 10 rm. 
And £2 Ss. 10<2. x7=£15 6s. lOd, per week. Also, 
£15 6s. I0d,x4.=£dl Is. U, per month. 



cwU qrs, lbs. 
(25.) 18 2 16 

_4 

74 

28 



,q( 2 )2088 
\ 9 )1044 
Ans,=: 116, parcels. 



^^ Compound Divmon. 

(26.) 6 6 8 

20 



1126 
s. d. d. 12 
8 4^ 4,0)152,0 

Ans.=, 38 persons. 

& 8. d. 
(27.) 2 13 8 

20 

53 
lb», >2 
I c»<.= I12)644(5}rf. per lb.=^iw. 

660 = 

84 
4 



112)336(3 
336 



S. £ 8, d, 

'28.J 95)218(2 5 10i=^w5. 
190 • 

28 
20 



96)560(5 
476 

86 
12 



96)1020(10 
960 

70 

4 



96)280(2 
190 



90 rtm. 



Biilit of Parcels . 3 5 



ifi9. 16 2 

20 



322 
12 



736)3864(5Jd. per yard=^fw. 
8680 == 

184 
4 



736) 736(1 
736 



(80.) Here 600 ^tti.=£525. 

And £625-M7=£80 17s, 7i(L 1 rem,=Ans, 



BILLS OF PARCELS. 
S, s, d. £ s d. £ s, d. 



(1.) J 16 


(2.) 


7 2 


6 


(8.) 


2 10 





15 10 




13 12 







4 19 





2 2 




11 16 







4 





15 




2 10 


8 




2 14 





1 10 




17 17 


6 




1 2 


2 


8 4 




7 3 


9 




1 19 


4 



£7 12 ^=:An8 £62 2 H^^Ans £11 4 6i=^. 



Jg 9. c^. £ 9. (2. £ «. £?. 



U)ll 6 


(5 


.) a 3 


9 


(6.) 


5 I 3 


10 10 




8 2 







5 18 9 


3 




16 10 







8 


2 2 




14 8 







8 12 6 


6 6 




2 3 


9 




8 19 11 


15 




14 17 


6 




7 5 



£23 U 4:=Ans £59 5 0=/4ns £88 17 5=:.^«a» 



86 



Reduction Descending, 



(7.) 



5. d. 




& s. 


d. 




£ «. <2. 


13 6i 


(8.) 


4 





(9.) 


1 14 10 


14 4i 




5 


8 




3 8 3 


8 6 




12 


10 




2 16 


11 8 




2 2 


4 




5 12 


6 lOJ 




3 


9 




8 15 


12 10 




11 







I 1 3 



£3 2 9i=i/iM £3 19 7r=^fif £23 7 4=yfw« 



REDUCTION DESCENDING. 



£ 

(2.) 12 
20 


£ 

(3.) 18 
20 


(4.) 


£ «. 
7 5 
20 


240 shillings. 
12 


360 shillings. 
12 




145 shiUings. 
12 


2880 iienctf. 
4 


4320 pence. 
4 




1740 pence. 


11520/ar^^'ny«. 


17280/arMfn^». 

£ s. d. 

(6.) 17 5 3J 
20 


(7-) 




gs. 

(5.) 21 
21 


£ «. 
25 14 
20 


441 
12 


345 
12 




514 shillings. 
12 


5292 
4 


4143 
4 




6168 pence. 


21168/ar^Afn^*. 


16573 /iir^Wn^*, 


1 




cr. 

(8.) 16 
5 


£ 

(9.) -25 
4 


(10. 


h.cr, 

) 75 
30 


72 shillings. 
2 


100 crofTftx. 
5 




1710 

4 


150 sixpences. 


500 shillings. 




eQiOfarihings. 



Reduciion Aseending, 37 

d. £ 

(11.) 52 cnwfw=3ia0 (12.) 75 

h2 half-erowns^l^^O 8 

62 8hUUnffs=z 624 "gOO half-crowns. 

and'\- 62 * 5 

5ttOT= 5 35 6 3000 «f x©<wcM. 

4 2 

2J424/ar<Wfijw. goOO ^^rcej^encw. 



REDUCTION ASCENDING. 

qrs. qrs, d. 

(14.) 4)11520 (15.) 4)17280 (16.) 1 2)1740 

2)2880d . 1 2)4320(^ . 2,0)1458. 

2,0)24,03. 2,0)86,0g. £_7.6^ 

V2l. IQl. 



qrs, qrs, d. 

117) 4)21168 (18.) 4)16573 (19.) 12)6168 



12)5292 12)41 13J 2,0)51,4 



( 3) 441 
\ 7^ 147 



2,0) 34,5.3 ^n*.=£ 25.14 



7) 147_ Ans,=£ 17.5.4^ 
*2lgrs. 



d. s. qrs, 

(20.) 1 2)900 (21.) 5J500 (22.) 4) 6840 

6)755. 4n_00cr. 3,0)171^0^. 

I5<rr. 25Z. '~67half-cr. 



(23,) (iOd.+SOd.+l^d,+\d~{U,) 2) 6000 threepences 

I03(i.=412 qrs. ; hence 5)3()')0 sixpences, 

21424 0^5.-^412=52,1116 't^tt; , ^. 

_i ^ r t .1 8)600 half-crowns 
number of each required. •' 

75/. 



38 



Reduction Ascending and Daccnding, 



(20.) 



ASCENDING AND DESCENDING. 



6)IB0 



60 



I560c2. 



g». 

(27.) 60 

6)12605. 
4>252cr. 
682. 



(28.) 63 
4 



252 crofcri». 
5 



21 



(3) 
^ 7) 



3)1260 shillings. 



420 



60 guineas. 



h. sovs. 




2r«. 


(29.) 76 


(30.) 


2)152 


10 




76 half'Sovs. 


5)760 shillings. 




10 


152 crowns. 




760 shillings. 



(31.) 60rf. +30rf. + 12(i.= (32.) 1308 A//-cr«.= 3270 

1308 crowtM=6640, 
to which add 1308 

2,0)1111.8 



(33) 



102(2. the divisor, and 
£536=133440rf. the 
dividend; then 133440 
-^102=1308 of each, 
and 25. over. 

£ s. 

15 10 

7 



& 555,18 



1 08 1 they brought in. 
20 



gs, s. 

(34. 103 7 
21 

2,0)217,0 



21)2170(103 ^ttfngflw. 
^1 

70 (35.) X'H guineas 

63 1 crown 

Is, over, 



7)108 10 



£ 15 10 each. 



= 12 12 
= 5 



Half-sovereign = 10 
7n eacA purse 



13 7 

5x5=25 

66 15 
5 



^7i5.=i£333 15 



(36.) 









Reduction. 


89 




£ 


s. 


d. 




First 3)60 












16 


13 


4-4000d. ; the ^ of which ie 


1 66, 








number of men, with a remainder 








of 3<. id. 






£ 


s. 






Then 


4)60 











12 


10= 


=8000(i. ; the 3^ of which is 
number of women. 


100, 




£ 








And 


6)60 




n 






10= 


=200«. ; the number of boys. 






£ 


8, 


d 




Also 


6)60 











8 6 8=2000(2. : the ^ of which is 222, 
number of girls, with a remainder 
of 2(2. 



Which being 
added, gives 
the 




total bequeath £47 10 

And 50Z.-47Z. 10a.=2/. 10«; hence 2i. 10«.+35. 6(£.= 

9.1. I3i. 6d. what the distributor is to hare for his pains. 



(37.) 



27 
20 



540 
24 



1 2960 gr. 



TROY WEIGHT. 

(38.) ^^ { 4 )12960 (39.) 3 
i 6) 3240 1? 



2,0)54,0 
27 02. 



02. dwtgr 
10 7 5 



46 

20 

927 
24 

22263 gr. 



40 






Reduction. 




lb, oz, 
(40) 7 4 


dwt. 
17 


15 

8 

0= 


. lb. oz. dwt. gr. 
(41.) 7 4 17 15 
12 

=8 inj^ts. 88 
20 




59 3 
12 


1 




711 oz. 
20 






1777 
24 




14221 dwt. 
24 






42663)341804(8 i,igoU.= 
341304 


= ./ 



34 1 30 4 .9rr. 



lb. oz, dwt. (43 ) First 2 02. 16 dwis =s 

(42.) 23 5 7 56 dwts. the weight 

7 of a spoon, and 50 

T64 1 9=7 ingots. ^'' 8 dwts.:^ lOOS 

12 dwts, the weight of 

the tankard ; theu 
1008-7-56=18, the 
number of spoons 



1969 
20 



^^«^89 he must have. 

24 



945:^36 gr. 



lb, dwt gr, 
(44) Weightof a tankard=17 15 6 

— spoon =21 11 13 

— salt = 3 10 

— fork = 21 11 13 

Sum 64 8 8=80920 gr. 
divisor ; and 137 oz. 6 dwt. 9 ^r.=65913 qr, the dividend ; 
therefore 30920)65913(2 of each sort. 

61840 

Rem. 4073=8 oz, 9 dwt. 1 7 gr. over. 



Reduction. 41 

AVOIRDUPOISE WEIGHT. 



oz. 



(45.) ^^( 4 )14769 

I 4) 3692-1 oz. 



J 12)923(8 cw/. 
896 

^7 lb. 



cwt, qr. lb, 
(47.) 2 1 U 

__8 

19 
4 



1 1 ]0=150Z6. add. 



77 1 iO=zAns. 



(46.) 


ctr^ qr. lb. oz. 
8 27 1 
4 

32 qr. 

28 




923 ^. 
16 




14769 oz. 


(48.) 


ton cwt, qr, lb. 
34 17 1 19 
20 


ags. 


697 
4 

2789 

28 




78111 lb— Am. 



(49.) 350 Zd. x3-^2==525 common Ihs.^Ans. 



cwt, 
(50.) 27 
4 

108 

28 


(51.) 


cwt, qr, lb. 
9 2 14 
4 

38 cwt. 
28 


18)3024(1 68 j5arcc/5.= 
18 


=Ans. 


1078 lb. 


122 

108 






144 
144 







492 Reducium. 

(52.) 547 lb. X d-t-2=:820i common lbs.=zAns. 



ewt, qr, lb, 
(53.) 2 1 15 

3x9=27 


(54.) 


cwt, ^r 
8 3 

8x9=27 


7 17 
9 




26 1 
9 


64 1 13=27^5. 
137^.= 1 25=1 bag. 




236 1 

4 


65 2 I0=zj»8. 




945 

28 






^ 


26460 lb. 



(55.) 553 a. X 24-8=068 great lb».=Ant. 



(66.) 



lb, 02. 


ewt, qr. lb, 
and 16 1 15 


16 2 


4 


16 


65 


258 divisor. 


28 




i835 




16 




258)29360(113 parcels. 
258 




356 




258 




980 




774 




16)200(12 lb. 
192 



14 oz. 



Reduction. 48 

APOTHECARIES' WEIGHT. 

lb. ^. Z' 3' ST' ff'f- 

(57.) 27 7 2 1 2 (58.' 2,0 )15902,2 yr. 

J^ 3) 7951 

331 ounces. q) ^650 13 

8 



2650 dram. 



12) 331 2 3 



g "" "'"" Ans=:mb. 7 J 2 3 1 3 

— 2 grs. 



7951 scruples, 
20 



159022 yraiM. 

CLOTH MEASURE. 

yds. E.e. yds, qr. 

(59.) 27 (60.) 75 (61.) 93 3 

4 5 3 



108 


4)375 


5)375 


4 
432 nails,s= 


jins. =i93yds. 
Ans. — 


^qrs. 76E.e.z=A. 


pieces. 
(62.) 24 
32 


E e. 

(63.) 27 
17 


ells,Eng. 
(64.) 27 
27 


768 


189 


729 


3 


27 


6 • 


5)2304 


459 


4)3645 


460 E.e. 4 qrs. ^ 

4)1377 


911 yds. \qr. 


yds. qr. 
(65.) 911 1 

4 


344 yds. 


\qr. 

pieces. 
(66.) 25 
12 


5)3645 ' 




300 


729 E.e. 


=:Ans. 


15 






4500 
5 

4)22500 

5625 yds.^^Anu 



44 



Reduction. 



LONG MEASURE. 



m. 

(67.) 67 

8 



456/kr. 
40 



(68.) 1^280 in a mile. 

7 

36960 feet. 
12 



ffoleSm 
(69.) 4 0)18240 

8) 456 > 

67 m 



iS24:0 poles. 



443520 inches. 
3 



1 330560 barleycorns. 



yds. yds, m. 

(70.) 1760 in a mile. (71,) 1760)380 1 60(2 16z= 7'^ fe^^ 
3 3520 



5280 yards in a league, 
72 



10560 
36960 



2816 
1760 

10560 
10560 



380160 yd8,=zAns. 



(72.) 



leag. 

50 

3 



150 miles. 

8 



1200 
40 

48000 

H 

240000 

24000 

264000 yards. 
3 

792000 feet. 
12 



deg. 

(73.) 360 
69i 

3240 
2160 
_l80=i top line. 

25020 miles. 
1 90080 barleycorns in a mil 

20016 
22518 
2502 



4755801600 b.c.=^.^ns. 



9504000 inches, 
3 



28512000 barleycorns. 



Reduction. 45 

LAND MEASURE. 

a. a. r. p. 

(74.) 27 (75.) 4.0)432,0 (76.) From 37 I 

_1 4)108 roods. ^^^ ^5 

^f^""^'' Ans,^^ acres, dxfferen.^% 1 
40 ;^ 4 

1320 perches. 3q 

=^ 40 

8521 Ncofprch.lefl 



a. r. p. 

(77.) 5 first 

4 2 second \ n ^ 

7 3 (i third 1>W contain*. 

210 fourth 

19 0~li=*i«m. 
_4 

Ye 

40 



3042 perches; then 3042-7-76=40 *^ar«*, 42 pcrcAw. 



LIQUID MEASURE. 



(78.) 


276 tn a tun of port 


wine. 


l79.) 


pints. 
8)11040 






5 

] 380 ^aZ. in 

8 


5 ditto. 






276) 1380(5 
1380 


tuns. 


^ 


1 1040 ptnt^. 













(80.) First, a pipe and a hogshead of sherry are=l30-(- 
65=195 gallons, the diTisor; whence 8190-4-195=42 of 
each sort.=Ans. 



46 Reduction. 

qts, qtSm 

(8 1 .) 504 tit a pip€ of clar, ThenfivmfiOi 

2 take 336 

3)1008 difference ] 68 

la ) 336 quarts, ? 

~^ doz, quart bottles, 12)336 pifiU 

— ALE AND BEER BfE ASUBE. _28 dbz. jptni 6o<(20l. 

h, bar, a. bar, (84.) i^i^^i^. 5ar. 

(82.) 46 (83.) 10 72 (85.) 108 

36 36 8 _2 

1656 360^«2ff. 2)216 3)316 

8 ^ 108 6ar. 72 AAir 



]3248ptn^« 1440 g^s. 



CORN AND DRY MEASURE. 
qu. 
(86.) 120 ^Q^^ ^^.^^^ g^ ^ 4=256 qts. in a quarter. 

— then 256)30720(120 quarters, 

060 bushels. ^^, 

i (88.) 20 

3840 'peeks. 36 ftu^A. in a chaldron. 

? 720 lasts 

7680 ^aWon». 4 (89.) . 273 

i 2880 pecks. ^20 /lecAa tn a huA. 



30720 gwaWs. = 87360 pecks, 

MEASURE OF TIME. 

hours, weeks, years, 

(90.) 168)72015(428 (91.) 1848 

672 365i 

481 9240 

336_ 11088 

J 455 5544 

1344 ^62 

24")riT(4 days, ^n».=674982 days. 

96 

15 hours. 



Single Rule of Three Direct, 47 

(92.) First 11 08+1794=2902 years since ; which 
multiplied by 8766 hours in a year, 

"17412 
14712 
20314 
23216 

gives 25438932 hours, the Am. 

(93.) Here' (by Table, page 188 Arith.) we have from the 
17th of November, 1738, to the 17th of September, 1739, 
804 days, being 5 days more than the number we want, 
.-.394-5=299 days.^Ans. 

(94.) First 1 750 - 1 723=27 years, the time betwixt July 
18th, 1723, and July 18th, 1750; but betwixt April 18th, 
and July 18th, are 91 days, therefore the time is 26 years 
and 274} iay5=26 years, 9 mo. 3 wk. 1 day, 6 hours. 

days. 
Again, 365} in a year ; 
which multiplied by 26 

gives 9496* 

to which add 274} 

and the sum= 9770} is the number of days required. 



SINGLE RULE OF THREE DIRECT. 

gal. d. gal. 
(3.) (By Rule I.) As 1 : 3:136 

3 

1 2)108 

95.=y/««. 

(4.) Stated thus (by Rule I.,) if 1 p.:4}s.::i44 p. 
(=13 doz,) then 144 x4}=648a. which divided by 20, will 
give 32/ ^s,^=i Answer. 



48 Single Rule of Three Direct. 

(5.) Stated thus fhy Rule II. J if (12 <fog.=) 144^. : 
1 p. : : 32/. 8«. then 32/. 8«. x 20=:648«. which divided by 
141, will give 4«. (^d,=zAnswer. 

(6.) Stated thus (by Rule /.J if I yd. I 16i«. :: 82 
yds. then 32 x 15^=496*. which divided by 20, will give 
24/. \68.:=z Answer, 

(7.) Stated thus (by Rule II. J if 32 y^. : I tfd. 11 
24/. \6s. then 24/. 16s. x 20=4965. which divided by S2, 
will give 16s, 6d.=zAnswer. 

(8.) Stated thus, if 1 /6. : lOid. H 11^ lb, then 112x 
]0J=1176£/. which divided by 12 and 20, will give 4/. 18». 
=: Answer, 

(9.) Stated thus, if 112/6. : 4/. I85. 11 I lb. then 
4/. 18*. X 20 and 12=1176£/. which divided by 112. will 
give I0id.= Answer. 

(10.) Stated thus, if 1 e// : 400 ellsl 1 1 2^5. ; then 400 x 
12i=50005. which divided by 20, will give ^601= Answer, 

(11.) Stated thus, if 400 elk : 250/. :: 1 ell; then 
250x20=50005. which divided by 400, will give 12*. 6d. 
== Answer, 

(12.) First 25 cwt, 3 qrs, 14 /&.=2898 lb. ; stated thus, 
if lib. : IHd. :: 2898 lb. then 2898 x 15Jrf=449l9</. 
which divided by 12 and 20, will give 187/. 35. 3d.=zAn8, 

(J 3.) Stated thus, if 2898 lb, :i lb,:: 187/. 3*. 3rf. then 
187/. 35. 3rf. , .,, ^ 

2898 =^"- W^^'wtr.r. 

(14.) Stated thus, if 1 yd, : 27i yds, : : 65. 9Jrf. then 
es. 9irf. x27i=9/. 55. Oid.'^.=Answer. 

(15.) First 17 cwt. \ qr. 14 /6.=1946 lb. ; stated thus, 
if 1 lb. : did. :: 1946 lb. then 1 946 x 3 J= 6324 Ji. which 
divided by 12 and 20, will give 26/. 75. Oid,= Answer. 

(16.) Stated thus, if 1 oz, : Hd. :: 3584 02r.=2 cwt 
then 3584x5i=19712cL which divided by 12 and 20, will 
give 82/. 25. 8d.=^ Answer, 

(17.) First 2/. 145. 3(/.=2604 q. and 21/. II5 H£/.= 
20694 q. ; then state it thus, if 2604 q. : ^d, : : 20694 q. 
then 20694 x3i= 72429, which divided by 2604, will give 
27 yds, 3 ^. 1 n. 84 rem. =: Answer. 

(18.) Stated thus, if (3i/6.=) 7 half lb. : ISrf. :: 224 
half lb. ( — 11^ lb,) then 224x1 3= 29 12c/. which divided 
by 7, 12, and 20, will give 1/. 145. Sd,=: Answer. 



Single Bule of Three Direct. 49 

(19.) Stated thus, if 1 12 lb. : 416rf.= U. 145. Sd. : : 3i lb. 
then 416 x3i=1456i. which divided bj 112, will give \M, 
^Answer. 

(20,) First 1 cwt. 24 lb. 8 02?.= 2184 oz. and 1 cwt.=: 
1792 oz.; then sUte it thus, if 1792 oz, : 95.: 12184 oz. 
then 2184x9=196565. which divided by 1792, will give 
IO5. lli^rf.-826 rem.:=: Answer, 

(21.) Stated thus, if 2184 oz. : IO5. llirf.-896 :: 
1792 02?. then IO5. lli£i.-896=526 5^.-896, which multi- 
plied by 1792, and divided by 2184. will give 432 q. =95. 
=Answer. 

(22.) Stated thus, if Irf. : 232rf. (=195. 4rf.) :: 365rf. 
then 365x232=84680i. which divided by 12 and 20, will 
give 352/. 1 65. Sd. what the gentleman spent, then 500Z. 
— 352/. 165. 8rf.=147/. 35. 4:d.= Answer. 

(23.) Stated thus, if (2520rf.=) 10/. 105. : 18f F.e. (= 
14 yds.) :: 68130rf. (=283Z. 175. ed.) then 68130 xl8f= 
1271760, which divided by 2520, will give 604 F.e. 2 ^.= 
Answer. 

(24.) Stated thus, if 68130(2. : 15 14 q. (=504 F.e. 2 q.) 
:: 2520d. then 1514x2520=3815280, which divided by 
68130, will give 56 ^'.=14 yds.^= Answer. 

(25.) Stated thus, if 1514 q. : 6Q q. 11 68130i. then 
68l30i.x56=3815280£/. which divided by 1514, 12, and 
20, will give 10/. 105.=y^»5t£;er. 

(26.) Stated thus, if (48 02.=) 3/6. : 260(/. (=1/. I5. 
Sd.) :: 468 oz. (=29 lb. 4 02.) then 468 x 260(/. which 
bemg divided by 48, 12, and 20, will give 10/. II5. Sd. 
=iAnswer. 

(27.) Stated thus, if 468 oz. : 2535rf. (=10/. II5. Sd.) 
:: 48 0S5. then 2535x48=121680rf. which being divided 
by 468, 12, and 20, will give 1/. I5. Sd.= Answer. 

(28.) Stated thus, if (6 quarter oz.^) H oz. : 25 q. 
(=6j£/.) :: (13 quarter 02.=) 3i 02. then 25 x 13=325 q. 
which being divided by 6, 4, and 12, will give }s. l^d.-l. 
:=: Answer. 

(29.) Stated thus, if (7 q.-=:) 1 E. e. 2g. : 55(/. : : 158 q. 
(=39i yds.) then 158 x 55=8690(2. which being divided by 
7, 12, and 20, will give 5/. 35. b\d.-fi.^= Answer, 

(30.) Stated thus, if (480 ^r5.=) 1 02. : 1250(2. (=5/. 
45. 2£/.) :: 1 gr. then ]250-r480=2H-200.=^n5wer. 



!iO Single Rule of Three Direct. 

(81.) Stated thus, if U yds. : 192*. {=9L I2s.) H 7ft 
yds, then J 9Q x 75= ] 4400*. which being divided bj 14 and 
20, will give 51Z. 85. 6irf.-6.=^iwwtfr. 

(3'^>.) Stated thus, if 13504. (=5i. 12*. 6d.) : 108 q. 
(=27 yds.) :: 240004. (=100/.) then 24000 x 108= 
2592000, which being divided by 1850 and 5, will give 384 
E, e,:=z Answer, 

(33.) Stated thus, if 112 tt. : 30304. :: 1616 Jh. (=14 
cwU 1 q. 19^.) then 8030x1615=48934504. which being 
divided by 112, 12, and 20, will give 182i. 0«. 11^4.-8= 
Answer, 

(34.) Stated thus, if 7 yds. : 2124. (=17«. 84.) :: 137J 
yds, (=27ix5,) then 137i x212=291504. which being di- 
vided by 7, 12, and 20, will give 17/. 7*. 0\d,'^ ,^=^ Answer. 

(35.) Stated thus, if 3624 grs. (=7 02. 11 dwU.) : 85/. 
:: 85264 grs, (=14 Z&. 9 02. 12 dwts. 16 grs.) then 86264 
X 35=2984240, which being divided by 3624, will give 
823/. 95. 3}4.-552.=^«sa;er. 

(36.) Stated thus, if 5 ^. : 17834. (=14*. 10^4.) :: 
1680 g. (=420^45.) then 1 680 x 178^=3003004. which 
being divided by 5, 12, and 20, will give 250/. hs.^Answer. 

(37.) Stated thus, if 3428 dwts. (= 14 lb. 3 02. 8 dwU.) : 
1 02845. =5 14/. 4*. :: 20 4M;te. then 10284x20=2056805. 
which being divided by 3428 and 20, will give 3/.=^n5foer. 

(38.) Stated thus, if 4 g. : 5824. (=2/. 85. 64.) : : 106 g. 
(=6 cwt 2 q. 14 Ih. x4=26 cwU 2 q.) then 582 x 106= 
6 1 6924. which being divided by 4, J 2, and 20, will give 
64/. 55. Sd.=Answer. 

(39.) Stated thus, if 6 yds. : 965. (=4/. 1 65.) : : 8320 
yds. (=8x4x10x26) then 8320x96=7987205. which 
beinj? divided by 6 and 20, will give 6656/.=-^n5crer. 

(40.) Stated thus, if 24 lb. I 65. 64. : : 1836 lb. (=3 q. 
18 /6. X 18=16 cwt. 1 q. 16 lb.) then 1836x6i=119345. 
which being divided by 24 and 20, will give 24/. 175. 84. 
= Answer. 

(41.) Stated thus, if 20 dwts. : 5s. 1 : 25060 dwts. 
(=7 lb. 5 02. 10 dwts. X 14) then 25060 x 5=1253005. 
which being divided by 20 and 20, will give 313/. 65.= 
Answer. 

(42.) Stated thus, if 14/6. : 1024. (85. 04.) : : 271 Z6, 
(=2 cwt, 1 ^. 19 lb.) then 271 x 102=276424. which being 
divided by 14, 12, and 20, will give 8/. 45. 6J4.-10=^w5erer. 



Single Rule of Three Direct, 51 

(43.) Stated thus, if 112 Z6 : 688rf. (=2Z. IT*. 4rf.) :: 
6688 lb. (=59 cwU 3 q. 24 ^.) then 6688 x 688=4601344(i. 
which being divided by 112, 12,. and 20, will give 171/. S*. 
7 J. -80. =z Answer, 

(44.) Stated thus, if 1 a. : 547 a. :: 155. M. then 547 
Xl5i=8478«. 6rf. which being divided by 20 and 2, will 
give 21 IZ. 19^. ^d. the half-year's rent required. 

# 

tons & & 8. 

(45.) First 171x14=2394 

Charges add 4 10 

iS'tt7n=2398 10 value of the lead. 



Stated thus, if 383040 Z6. (=171 <o«a.) : 575640rf. (= 
2398Z. 105.) :: lib. then 575640 -f- 383040= H(Z.-4320. 
=z Answer, 

(46.) Stated thus, if40rf. : Ip. :: 10380i. (=43/. 5*.) 
then 10380rf. being divided by 40 and 12, will give 21 doz, 
^^^,^=1 Answer. 

(47.) Stated thus, if 3 lb. : \7d. y. 329 lb. (=27 doz. 
5 Ih.) then 329 x 17 (5593rf.,) which being divided by 3, 12, 
and 20, will give 7/. 15». 4id.'i.=: Answer. 

(48.) First, 3 lb. loz., 14 dwts. 2i grs. = 20997 ^r5. 
Which multiply by 7 



Gives the weight of the 7 ingots, 1 46979 grs. 

Then state it thus, if 480 grs. : 70s. (=3/. IO5.) : : 146979 
grs. then 146979x70=102885305. which being divided by 
480 and 20, will 1071/. 145. t)\d,=i Answer, 

(49.) First 9i(/.x 11 = 104 J(/. what they stand him in 
per day ; then state it thus, \i \d. \ lOA^^d. \\ 365c/. then 
365xl04i(/.=38142i which being divided by 12 and 20, 
will give 158/. I85. Qid= Answer. 

(60.) Stated thus, if 58c/. (=45. lOd.) : \ yd. W 
124312(/. (=517/. 195. 4c/.,) then 124312c/. being divided 
by 58, will give 2143 yds. 1 ^.-14; again 2143 yds. 1 q.- 
14-1-86=24 ^c/5. 3 ^. 2 ».-64=19 c//5, 4 g. 2n. in a piece, 
and 64 rem. 



52 Rule of Three Inverse 

£ £9. 

(51.) First 200 gumea8=:2 10 Then from 896 ] 7 

40half8ov= 20 take 230 

191*111=^230 leayes £666 17= 

what he has to spend per year. Stated thus, if 365 eUms. I 
666/. lis.:: Id. then666Z. lis. heing divided by 365, wiU 
give IL I65. Qid-^Si.=Answer, 



RULE OF THREE INVERSE. 

(2.) As 90 : 64 : : 50 
90 

5, 0)486,0 

974- men. 



(3.) Stated thus, if 24d. : 802?. ;: \Sd. then 24x8= 
192 oz. which being divided by 18, will give 10 os. lOf dr. 
= Answer. 

(4.) Stated thus, if 12a. : 240 p. 11 20a. then 240x12 
=2880, which being divided by 20, will give 144 pieces. = 
Answer. 

(5.) Stated thus, if 6 q. : 30 yds. 11 3 g.then30x5= 
150, which being divided by 3, will give 50 yds.^Answer. 

(6.) Stated thus, if 200Z. : 12 m. : : 150/. then 200 x 
J 2=2400, which being divided by 150, will give 16 months. 
= Answer. 

(7.) Stated thus, if 36 miles I 1200 lb. 1 1 24 m. then 
1200x36=43200, which being divided by 24, will give 
1800 lb.=Answ&r. 

*(8.) Stated thus, if 12 d. I 100 w. men 11 3 d. then 100 
xl2i=12Q0, which being divided by 3, will give 400 work- 

nien.=^ Answer • 

(9.) Stated thus, if 3 m. : 1000 sold. : : 6 m. then 
1000x3=3000, which being divided by 6, will give 500 
soldiers f and as 3 is just equivalent to half of 6, it must of 
consequence he=: Answer. 

(10.) Stated thus, if 30/. : 100 w. :: 2U. then lOOx 
J^0=3000, which being divided by 24, will give 125 men. 
= Answer. 



Double Rule of Three. 68 

(1 1.) Stated thus, if 12 h, : 24 d. : I 16 h. then 24 x 12 
=288, which being divided by 16, will give 18 daya.^Ans, 

(12.) Stated thus, if 7 ^. ! 4 yds, H S q, then 4x7= 
28, which being divided by 3, will give OJ yds.=zAn8wer. 

(13.) Stated thus, if 14 m. : IS d. :: 34 m. then 14 x 
18=252, which being divided by 34, will give Id. 9 h. 
62 m.-32=y/fwfrer. 

(14,) Stated thus, if 8 m. : 64Z. :: 12 m. then 64 xbT= 
512Z. which being divided by 12, will give 42Z. 135. 4rf.= 
Answer. 

(15.) Stated thus, if 5 jr. : 2i yds. :: S q. then 2i x4 
X6=50, which being divided by 3, will give 16|g. whence 
1000x161=166661 ^ =4166 yds. 2 q. 2 n.'^.=z Answer. 



THE DOUBLE RULE OF THREE. 

(4.) £ m. £ 
100 : 12 : 6 
75 : 9 

Or thus, by Rule XL 

ilOO \ . £75' \ .. S, 
12«. j • 9«. j •• 6 
3 



=2-=- _- = je3 7a. Qd.=Ans 

WXtJ 8 

4 

Assuming as an Axiom, that Effects have the same re- 
lation or ratio to each other as the Causes which produce 
them under the same circumstances, it is evident that in 
any two cases of the same kind, we shall have the following 
proportion : 

First Cause : Second Cause : : First Effect : Second 
Effect; and then, by multiplying the means and the ex- 
tremes, we shall be enabled to find any one term, if the 
three others be supposed to be given. 

To avoid the trouble of writing the name of the required 
term or quantity at length, we may denote it by the simple 
symbol x, which must be treated in the same way as any 



bi Double Bale of Three 

other number ; aud it may occnpj any place in the pro- 
portion either by itself^ or as a factor, either integral or 
fractional, of given numbers ; therefore in the aboye example 
wo 8hall have 

100x12 : 75x9 :: 6 : x. 

whence. 100xl2xx=75x9x6. 

75x9x6 
and X = ^Qg |y= J63 7a. M,=sJns. 

(5.) 3:36/6. (=3cw<.) : 882 Z6, (7cw^8^r. Ulb.)\ ...^ 
IfSO miles : bO miles. J ..4-^. 

147 
4 

Or thus by the Eule given above, 

336x150 : 883x60 :: 42 : *• 

therefore, 336 x 150 x x =883 x 50 x4ft^ 

883x50x42 , , ^, ^ 
and X = 336x150 ^ 9rf.=^nwcr. 

104 7 ' • 

Then ^^^=?^r.=imi^s., 
17 
Or, without abbreviations 15031 qrs. 864 rem.=An8wer, 

By the foregoing Kule vre have the following proportion : — 
136x108 : 11332x56 :: 351 : X. 

11232x56x351 _^ 
whence, a; = 136x108 — =1^031 J^-*- 864 rem.=^. 



Double Rule of Three. 56 

1 days: ^^days] *• ^" ^^^«- 
3 4 
Then ^''^''^ ==480 acres.=Ans. 

Or thus, 
8x7 : 24x28 :: 40 : ar, 
therefore, 8x7x aj=24x28x40, 

24x28x40 

whence, x = 5 — z =480 acres.=Ans. 

o X .1 

(8.) 8 men : 32 men ) . . ^^ 

5 days I 24 da«5 ] " 
3 8 

Then ^^^=768*.=£38 ^s.=Ans. 

Or thus, 

8x5 : 32x24 :: 40 : x, 

whence, 8 x 5 x x= 32 x 24 x 40, 

32x24x40 

and X = 5—7 =7685.=£38 Ss.=Ans. 

0x0 

(9.) 9 months ^ l^ months) .. ,,.^, 

6^. : 3f ;. j • • ■^^^^• 

_ 12x3fxl00 600 , ^ 

nien ^^ =:2xf xl00=-Q-/:.=75/. = .^»s. 

Or thus, 

iooxJ2 : i X 9 :: 6 : 3j 

whence a? x 9x6=100 x 12 x3S. 
100x12x31 

/. X = g-g =£75.=^«5. 

(10.) 361 quarters : 1404 quarters. | ggg ^. 

66 days I IQS days. ) 
4 3 

Then ?^ll^^=4 x 3 x 939=1 1268 soldiers,^ Ans. 

Or thus, 

939x168 : a? x56 : 351 : 1404, 

therefore, a? x 56 x 351=939 x 168x1404, 

939x168x1104 

and X = T^ — ST"; =11268 soldiers,=Ans, 

ooxool 



56 Double Rule of Three, 

2 3 
Then ^^^=iSgal=2hild, n gal=zAns. 

Or thus, 

7x12 : 14x8 :: 36 : «, 

14x8x36 , ,, 

.*. X = — YxTi — =48^a«.=2 kild. l^g,=:An8, as before. 

12.) 14n05.(=3480rf.): 5;8«.9rf. (=l305rf.) ^ ..^^ 

30 miles I 20 miUs / • • ^" ^"''• 

Then ^'^-^ =16 cwU=Ans. 



Or thus, 

60x20 : a? x30 :: 3480 : 1305, 
60x20x1305 
•'• ^ = 30x3480 =^^ ^«^^- =^"'- 

(13.) 1 qr. (=8 6msA.) : 3000 qrs.\ .. ^ j, ,^^ 

24 days I 16 rfay^.l "• ^ '*^'** ' 

lOod 2 

Then ^-^^-^ =4000 horses.^ Answer. 

Or thus, 

qr. qrs. 

2x16 : X x24 :: i : 3000, 

3000x2x16 

.*. X = :; — TTT — =4000 horses. = Answer. 

1 x24 

(14.) £100 : £571 :: £7, 

yr. yrs. 

I : 6 :: + 

Then ^^^Jr=-^=£239 16«. 4irf. j..=^im. 



Double Rule of Three. 57 

Or thus, 
£ yr, £ yrs, £ 

100x1 : 571x6 :: 7 : x, 

Hence JOOxlx x =. 571x6x7, 

571x6x7 
andaj=— 7^ — r-=£239 l6a. 4}rf. ^0 rem. = Answer. 

(16.) ii tons : l^ tons \7 cwt.) .. .f. 
QmileB : \7mUes ] •• ^"*- 

Then !?i^^=<j^xl7x5=?^^=l^^^^ 
9^. 2*. 0id.=An8. '^ 

Or thus, 

2x6 : iQj^xi7 :: lo*. : x, 

5 
.-. X == '^^-^7x1,^ _c^^^^y^5_ 257xl7xj _^Q>^^_ 
Xx6 UJ 

91. ^. Oid.=Ans. 24 

(16,) 15 tn. : Uin. 11 756 ftr. 

9 in. : 10 m. :; 4- 

28 

»t 2 

Tlwn M|l|li§_28x 14x2=784 brkks.=:Jns. 

In this example, the entire causes are compound quantities 
depending on subordinate causes, and because the effect is 
the same, and may be represented by 1 or any other symbol, 
we have 

756x14x10 : X X 15x9 :: 1 : I 

therefore, x x 1 5 x 9=756 x 1 4 x 1 0, 

756x14x10 

and X = mTn =784 bricks.=Ans. as before. 

15 x9 
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£340 8 4i 



(16) 



(16) 



(17) 



(18) 



(19) 



(20) 



Sd 




3254 
813 6 
135 7 
67 9i 




2,0 


)427,0 10i 
£213 10 lOi 


id 


i 


2916 
971 8 




2,0 


)388,6 8 




4 

1 


£194 6 8 


4d 


3270 
1090 
68 H 




2,0 


)442,8 li 
£221 8 li 


id 


* 


7059 
2353 
294 li 




2,0 


)970,6 li 
£485 6 li 


id 

i 
i 


1 


2750 
916 8 
114 7 
57 3i 




2,0 


)383,8 6i 
£191 18 6i 


4d 
1 




3725 
1241 8 
310 5 




2,0 


)527,7 1 
£263 17 1 



64 



Practice. 



(21) 



(22) 



12.*^) 



(24) 



(25) 



(26) 



Xd 


i 


7250 


(27) 


6(2 


z 


7925 


1 


J 


24]6 8 


k 


I 
TT 


3962 6 


i 


* 


604 2 


I 


i 


330 2i 






151 Oi 








. 166 U 




8,0 


)1042,1 lOi 
^£521 1 10^ 






2,0 


01238,2 9f 
£619 2 9i 


4(2 

1 


i 


2597 
865 8 


(28) 


6(2 

I 


i 

X 


9271 
4635 6 

772 7 


i 


* 


216 5 

108 2i 






2,0 


)1467,9 1 




2,0 


)378J 3i 
£189,7 34 






i 


£733 191 


(29) fid 


7210 






1 


I 


i 


3605 


U 


t 


7210 


i i 


i 


600 10 


1 


i 


2403 4 ! 


* 




150 24 


4 

1 




600 10 1 


1 


2,0 


11156,6 04 


k 


300 5 


1 










150 2i 


1 




£578 6 04 


J 


2,0 


) 1066,4 9t I 


(30) 


6(2 


i 


2310 






£538 4 9i 




1 

4 


1 

i 


1155 
192 6 


M 


* 


7524 
3762 






2,0 


96 3 
)375,3 9 




2,0 


)1 128.6 
£564 6 


(31) 


6(2 


i 


£187139 


2504 






1 


» 


I 


1252 


M 


i 


7103 ! 


1 * 


o 


208 8 


i 


I 

14 


3551 6 i 
147 llj , 


' k 


i 


104 4 
52 2 




2,0 


)1080,2 5} 

£540 2 5f 

1 1 






2.0 


)412,1 2 
£2061 2 


M 


4 


1 
3254 


'(32) U 


i 


1752 


i 


,-^ 


1627 


1 " 


i 


876 






185 7 j 


i 






292 




2,0 


)501,6 7 i 

£250 16 7 

1 






2,0 


)292,0 
£146 



(W 


t 


9 


♦ 


* 


i 




8,0 


Sd 


i 


•2 


t 


i 


i 




20 


M 


+ 


^ 


+ 


i 


4 


i 


1 




2,0 


M 


( 


3 


i 




3,0 


U 


« 


8 


♦ 


i 





) 49U,a 8i 
^45 2 aj 



7104 
3553 
1184 



3104 
1052 
526 

) S68,2 

jei84 a 



(39) 



(41) 



firf 


f 


7508 


K 


+ 


3768 


+ 


f 


1876 a 


i 


i 


313 9 

150 4i 

)1 360,4 7i 

.eeso 4 7i 


M 


i 


1071 


a 


+ 


53S 6 


\ 


i 


267 9 




(IS) 


M 






a 






1 






•1 






i 




(44) 


6i 


\ 




a 


+ 




s 


* 
3,0 


(46) 


M 


i 




A 


♦ 




3 


♦ 




i 


4 


(46) 


6d 






tt 






9 






i 





83 11 
41 lU 



5000 
9500 
1260 



(47) 



(48) 



(49) 



678 


R 


460 10 


lis 


»* 


66 


a 



5000 
S500 
1260 



)979.1 8 
£489 11 8 



4000 
SOOO 



) 791,g 8 
£396 16 8 



Practice. 



67 



2750 
\_ 

£275,0 



3254 
2^ 

£650,8 
2 



16*. 



2710 
3^ 

£813,0 



2, 0)270,3 
£135 3 



4)3271 
£817 15 

2715 
7 

2,0 )1900,5 

£950 5 



3214 
9 

2,0 )2892,6 

£1446 6 



Case IV. 

(4.) 1572 
4 



£628,8 
2 


16». 


(5.) 2)2102 
£1051 


(6.) 2101 
6 


£1260,6 
2 


125. 



Case V. 

(6.) 2710 
11 



2,0 )2981,0 
£1490 10 



(7.) 



3179 
13 

2,0 )4132,7 
£2066 7 



(8.) 



2150 
15 

2,0 )3225,0 

£1612 10 



(7.) 5271 
7 

£3689,7 
2 

14j 

(8.) 3723 
8^ 

£2498,4 
2_ 

8*, 

(9.) 1621 
9_ 

£1458,9 
2 

18s. 



(9.) 3142 
17 

2,0 )5341,4 

£2670 14 



(10.) 2150 
19 

2,0 )4085,0 
£2042 10 



(11.) 7157 
19 

2,0) 13598,3 

£6799.3 



08 



(1) 



(2) 



(3) 



<1) 



(5) 



(8) 



(8) 



(9) 







Practice, 












Case VI. 


(10) 


Zd 


i 


2547 

7 


e«. sd. 


i 


2710 








17829 






£903 6 8 




i 


X 

■5- 


636 9 


1 












106 \\ 


Ss. 4td. 


I 


3150 






2,0 


)1 857,1 lOi 


2«. Qd. 


6 


£525 
2715 








£928 11 lOi 


f 






£339 7 6 


(11) 


u 


i 


3271 
5 




16355 


Is. Sd. 


X 
TT 


7150 




3 


i 


1635 6 






£595 16 8 




i 


X 


817 9 

1 O A A 1 














136 8J 


U. Ad. 


X 
T5 


3215 






8,0 1 ) 1 894,4 6i 


Is. M. 


X 


£214 6 8 






£947 4 01 


7211 










£450 13 9 


(12) 


Ad 


i 


2103 
15 














31546 


M. 


i 


7514 
4 

30056 




k 


2,0 


701 

87 7i 

)3233,3 7i 


1 


X 

If 


3757 
636 2 

)34 43,9 2 








£1616 13 7i 








£1721 192 


(13) 


U 


i 


7152 




17 


M. 


i 


2517 








121584 






5 




i 


X 


3576 






12585 




i 


i 


298 






629 3 








149 




2,0 


)1321,4 3 
£660 U 3 






2,0 

1 


)12560,7 
£6280 7 



Practtce 



69 



(14) 



(16) 



116) 



17) 



u 
1 

i 


1 


2510 
14 


86140 
1255 
209 2 
52 3i 




2,0 


)3665,6 5i 
£1832 16 5i 


4A 


i 


3715 
9 


* 


i 


33435 
1238 4 
154 9i 




a.o 


)3482,8 U 
£1741 8 H 


6i 


i 


2572 
13 


1 
* 


X 

i 
2.0 


33136 
1286 
214 4 
107 2 

)3504,3 6 


U 


i 


£1752 3 6 


7251 
14 


2 
i 


i 


101614 
3625 6 
1208 6 
151 OJ 




2,0 


) 10649,9 Oi 


£5324 19 OJ 



(18) 6<2i i 



(19) 



(20) 



(3) 



1 
i 



2d 



U 



la 



4 



1 
4 



I 
T 



I 
T 



3210 
15 

48150 

1605 

267 

133 

66 



6 

9 

lOi 



2,0 


)5 022,3 li 




£25113 H 


X 
i 


2710 
19 

51490 
461 8 
112 11 


2,0 


)5205,4 7 




£2602 14 7 




5746 
19 

109174 
2873 
718 3 


2,0 


)1 1276,6 3 




£6638,5 3 



Case Vll. 

2107 
2 



4214 
421 
421 



8 
8 



£5066 16 



70 



Practice. 



(4) I 68 



16) 



lOs. 
5 
1 
1 



(7) 



105. 

2 
1 



(8) 



65. Sd, 



19) 1*. 



I 

T 



7166 
6 

35780 
1789 
357 16 

1^37926 16 



i 
i 

X 

T 
I 
T 



] 

T 



i 



I 



dd 1 i 



10) 



35. Ad. 



1 
7 



3125 

1562 

781 

156 

156 



10 
5 
2 
5 



je 5781 5 

2107 

1053 10 

210 14 

105 7 



£3476 11 


3215 
4 

12860 
1071 13 4 


£13931 13 4 


2154 

7 

15078 
107 14 
26 18 6 


£1521212 6 


2701 
2 

5402 
450 3 4 


£5852 3 4 



(11^ 



lOs. 
5 

-d 

i 



(12) 10«: 



5 
2d 



(13) 



(U) 



I 
T 



105. 

5 
2 
I 

i 



45. 



2 

1 

4(2 

4 



i 
i 

2 

T 

I 



10 



a 
T 



I 



I 
T 



4 

I 



2715 

1357 

678 15 

271 10 

22 

5 



12 6 

13 U 



£5051 7i 



2517 
3 

7551 
1258 10 
629 5 
20 19 6 
2 12 5i 

£9462 6 Hi 



3210 

1605 

802 

321 

160 

80 



10 



10 

5 

6 13 9 
3 6 lOi 



£6189 5 7i 



2157 
2 

4314 

431 

215 

107 

35 

4 



8 
14 
I7 
19 

9 lOJ 



£5109 7 10* 



(151 


lOt 


* 




r; 


* 




Hd 


T-. 




+ 


i 




i 


4 


(16) 


10! 


4 




2 


T 




1 


* 




i 


i 


(17 IOj 


♦ 


5 


i 


S 


^ 






1 




i 






♦ 


i 



6 11 
2 llj 



U25 

47 10 

9 10 

9 to 



7 11 

1 iH : 




72 



(2) 



(3) 



(4) 



Iqr, 



Ulb. 
2 
1 



Iqr. 



4Z6. 
4 
2 



]qr. 



14^. 
2 
2 



X 

T 



I 
T 
I 
T 



I 
T 

X 
7 



Practice. 


* 






Cask VIII. 


£ 


8, 


(2. 


1 


4 


9 






4x4+1 


4 


19 



4 


19 


16 





1 


4 


9 




6 


2t 




3 


1 

2i 


Jg21 


10 


8 


1 


7 


8 
12x7+1 


16 


12 




7 


116 


4 





I 


7 


8 




6 


11 
lU 

6i 



= 17 



-86 



£118 


1 01 


4 


5 8 
12} 


51 


8 
6 



;=72 



308 
1 



8 

] 5 

10 8i 



1 
1 



6i 



jgaio 3 2 



Practice. 



73 



(5) 



2jfr. 



UJh. 
1 



I 



I 



£ s. d. 

1 1 4 
3x9=37 

3 4 
9 



28 16 

10 8 

2 8 

2i 

£29 9 6i 



(6) 2^r, 



I 

4Zd. 

4 

4 



I 

T 
I 

T 

I 
T 



2 


17 


9 








UX 


7+1 


31 


15 


3 

7 




222 


6 


9 




2 


17 


9 




1 


8 


lOi 






14 


5i 






2 


0* 






2 


01 






2 


Of 





=78 



£227 14 



(7) 



Igr. 



2 
1 



I 

T 



2 


15 9 

8x7 


22 


6 

7 


56 


2 

13 Hi 

6 Hit 

Jli 

5i 



=56 



£157 4 4i 



72 



(2) 



(4) 



Iqr. 



2 
1 



(3) ! Iqr, 



4lb. 
4 

2 



]qr. 



2 
2 



I 

T 



I 
T 
I 
T 



I 
T 

I 

7 



Practice. 


■ 






Cask VIII. 


£ 


s. 


d. 


1 


4 


9 

4x4+1 


4 


19 



4 


19 


16 





1 


4 


9 




6 


2t 




3 


I 

2i 


Jg21 


10 


8 


1 


7 


8 
12x7+1 


16 


12 




7 


116 


4 





1 


7 


8 




6 


11 

Hi 

113 

6i 


£118 


1 


01 


4 


5 


8 
12x6=7 


51 


8 



6 


308 


8 





1 


1 


5 




10 


8t 




1 


6i 




1 


6i 


£310 


3 


2 



= 17 



-86 



Practice. 



73 



(5) 



(8) 



(7) 



2qr. 



nib. 
1 



2qr. 



I 

4 
4 



]qr. 



1 



I 



I 

T 
I 

T 

I 
T 



I 
T 



£ 5. d. 

1 1 4 

3x9 



=37 



3 4 







9 


28 16 





10 


8 


2 


8 




2i 


£29 9 


6i 


2 17 


9 




11x7+1 


31 15 


3 




7 


222 6 


9 


2 17 


9 


1 8 


lOi 


14 


5i 


2 


0* 


2 


01 


2 


Of 


£227 14 





2 15 


9 


- 


8x7=5 


22 6 







7 


156 2 





13 


Hi 


6 


Hi 




jif 




5J 


£157 4 


4i 



=78 



74 



Practice. 



(8) 



\Alb 



i 



I 



Jg B, d. 

3 17 10 

12x8+1 



=97 



46 


14 





4 




8 


873 


12 





3 


17 


10 




9 


8i 
8i 


£378 





3 



('•0 



^qr. 



Sib. 
4 
1 



X 

T 
i 
i 



4 U 



6 
6x6+1 



=-.37 



28 


7 



6 


170 


2 





4 


14 


6 


2 


7 


3 




6 


9 




3 


4i 
JO 


£177 


14 


8i 



(10) 



\qr. 



Sib. 
2 



I 



3 14 6 

5x3 



= 15 



18 


12 


6 
3 


55 


17 


6 




18 


7t 




5 


3i 




1 


H 


£57 


2 


9 



Practice. 



75 



(II) ^r, 



1 
4 



(12.)' 14/6, 



2 
I 



4 

I 

T 
i 



i 



X 

T 



£ s. d. 
4 15 4 

4x4xlO+ia 
= 172 



10 


1 


4 
4 


rer 


5 


4 
10 



762 13 4 
67 4 0=12 cii;^. 
2 7 8 

1 3 10 
6 9} 
8 4i 



£823 19 


Oi 


3 11 


6 
J0> 


35 15 



5 



J0x5+3=53 



178 16 
10 14 6 =12 cwt. 
8 llj 
1 3} 
7i 



£190 4 



MENTAL ARITHMETIC. 

(I.) Is, 6id,=dOid, wfiich taken as pound8.=£90 15.9.^^. 

(2.) 6«. Sd.=£i. /. i of 99=£33.=y^/w. 

(3.^ l5. 8d.=£TV •"• TTT of 1800=£l50.=y^fw. 

(4.) The price taken as shillings=8«. Qd. which multiplied 
by 6 (the number of dozens.)=£2 1 \s,=:Ans. 

(5.) 9*. Qd. X 4=£1 18«.=^n^. 



76 Mental Arithmetic, 

(6.) 'Us. 6cJ.=£i./.i of 56=JB7.=^n*. 

(7.) 1J«. 9rf.x3=£l 15». U.=zAns, 

(8.) 64^. =£3 4^. to which add }=85. and the sum will 
be £3 \^s.=zAns. 

(9.) 1600 yds. at £l.=£1600+£200=JB1800.=^fw. 



(10. 
(11. 
(12. 
(18. 

(14. 
(15. 
(16. 
(17. 

(18. 
(19. 
(20. 

21. 
(22. 

(23. 

(24. 



55.=J..-.J of 1200=£300.=^fM. 

6s, 9ii.=69}i. which taken as pounds.=£69 \6s,'A. 

28. 6(?.=i..-.iof 366.=£45 15«.=^tf«. 

Is. 6Jrf.=90Ji. Therefore the cost will be £90. 
hs. =Ans, 

3s. 4i.=|. .-. i of 2l6=£36.=^ns. 

Il2i.=9*. 4d. x3=£l Ss.=Ans. 

Is. Sd.=^ .\ ^ of 108=£9.=^w*. 

4*. 10id.=68id. Therefore the cost will be £58 
15«.=^n*. 

600 X 3i=£2000.=^n5. 

5s. 6(i. xl2=£3 Qs,=Ans. 

9s. Qid.=lHid. which taken as pounds. =£114 
}bs.=Ans, 

4«.=|. .'. |of 900.=£l80.=^n5. 

48 cwt. at £l.=£48. from which deduct is. 
(48 farthing8.)=£47 lQs.=Ans. 

8s. 1 Oid.=:l0^id, Therefore *thc cost will be 
£106 l5s.=Ans, 

Here £1 6*. 8i.=£li. /. 99x li=£132.=^n5. 



Tare and Tret. 77 

TARE AND TRET. 



qr. 
(2.) 3 

28 


lb. 
19 




103 






241 







248*^3 gross. 
241x10=2410 tare. 


22413 


lbs. 


Mat. 


U>. cuft. qr. lb. 


cuft. qr. lb. 


].) 100=0 3 16 

5x6=25 




163 2 U gross. 
22 1 8 tare. 


4 1 24 
6 




141 1 7 neat. 






22 1 8 tare. 




lb, oz. 






86 4 


lb. OS. 




4x4=16 


(4.) 3 6 

4x4=16 




841 

4 


13 4 
4 


1364 gross. 
53 tare 


53 tare. 




1311 lb. neat.=:Ans. 



cwt. qr, lb. (6.) 2 27 

(6.) 75 1 14 gross. 6 x 12+3=75 



6 
68 


2 24 tare. 
2 1 8 neat. 


597 ». 


4 1 22 
12 






53 1 12 
2 25 top line x 3. 

55 2 9 gross. 
= 6 19 tare. 

50 1 neat. 



78 Tare and Tret. 

cwt. qr, cwU qr, lb, 

(8.) a 1 (9.) 8 3 14 

5x5 =g26 9 

11 I 16 ».=:f)79 8 14 5prow. 
6 11 1 18 tare. 

16 lb.=j)b6 1 gross. 68 1 24 neat. 

8 4 tare. " 

48 24 neat. 



cfjot, qr, lb, cwt. qr. lb, 

(10) 14i6.=i)84 engross, (12.) 7 3 27^<w«. 
10 2 8 } tore. 1 8 tare. 

74 5inea^ 7 2 19«iif/2e. 

30 

28 

26)859 
33 tret, 

826 lb. neat. 



cwt, qr, lb, cwt, qr. lb. 

,13)8Z6.=t V)162 1 3 gross (14.) 117 21 ^ro«. 

2i6.=i) 10 3 14) . ltm. =: 1 2 S tore. 

2 2 24) '^^^- 26)115 2 16 5ti«/e. 

26)138 2 21 suttle. ^ I ^ii tret. 

5 19 tret. Ill 22 nca/. 

133 1 12 neat. 



cwt. qr. lb. 
'16.) 5 2 7 

7 



8^.=:,V)r)8 3 21 gross. 

2 3 3i tare. 

26)36 cTTr^ tore 5tt«^e. 

1 1 15 i tret. 

34 3 2 tret suttle, 
22 cloff. 

34 2 8 «ea«. 



25)268 



Interest. 

SIMPLE INTEREST. 

(5) 



79 



£ 10 14 4J.=^. 



£ s. d. 
(5)254 17 6 



25 r'zi^ 



s. 



25 j S)?15_i2 
( 5 )189 2 

^iw.=£37 16 4} 



647 


8. 

15 
3 


16,43 

20 


1 


8,65 
12 




7,80 
4 




3,20 





£ s, d, 
["hen 16 8 7i 

3_^ 

^649 5 }H=A. 



\ 5 ) 60 19 6 

10 3 lOi one year* s 
5 interest. 



£50 19 6J=^/w. 



£ s, d, 
(6.) ^ )566 13 jt 

27 16 8 one year** 
5 interest. 
£139 3 4=^fw. 



COMMISSION. 

£ s. d. 

(8.) 529 18 5 

2| 

1069 16 10 =2 
132 9 7i= J 



11,92 6 6isum. 
20 



18,46 
12 

5,57 

4 

2,29 



y^ns. £11 18 5J.-29 



80 



Interest, 



(9.) 



£ 8, 

754 16 
2i 




1509 12 = 2 
377 8 = i 




18,87 sum. 
20 




17,40 
12 




4,80 

4 




3,20 




Ana. £18 17 


4i 





(10.) i=i)876 


s. d. 
5 10 
33 


2628 

i=i) 438 

219 


17 6 =3 
2 11 =:i 
1 5i=i 


82,86 
20 


1 lOi sum 


17,21 
12 




2,62 

4 




2,50 




Ans. 


£32 17 2i 



PURCHASING OF STOCK. 



13.) 2064 16 
lOi 




20548 = 
618 14 = 


10 


210,61 14 sum. 
20 


12,34 
12 




4,08 




• 

Then to 2054 16 
add 210 12 


d. 



4 


gi««8 £ 2265 8 


^Ans. 



(U.) 



£ 


8. 






1797 


14 
4* 






7190 


16 


= 4 


674 


2 


9 


:= 


78,64 


18 


9 


sum. 


20 









12,98 
12 

11,85 

4 

3,40 



£ 8. d. 

Then to 1797 14 

add 78 12 llj 

gives £1876 6 llf Jns. 



Brokage. 



81 



(15.: 



£ 


8» 


d. 


2750 


17 




^ 



5501 
1719 


14 
5 


= 
7J= 


72,20 
20 


19 


n 


4,19 
12 






2,35 
4 






1,42 







= 2 
= { 



£ 8. d. 

Then to 2760 17 

add 72 4 2^ 

gives 2823 1 2i 



BROKAGE. 



(17.) 



£ s. 
First 7,96 14 
20 

19,34 
_12 

4,15 



d. 

7 



then 



s, 
5 

1 



I 

T 



£ s. 
7 J9 



d. 
4 



1 19 10 
7 lU 



£2 7 9t y^«. 



(18.) 



s, d. 



First 71,05 


5 


10 












20 








s, £ s. 


d. 


1,05 






then 


5 


i 


71 1 


Oi 


12 








Qd 


I 
Iff 


17 15 


3 


0,70 








1 15 


6i 


4 








£19 10 


n^ 


2,80 

















8Ji 



Brokage, 



(19.) First £9,75 

20 

15,06 
i2 

76 
4 



3,04 



(22.) First £ 325 



19,62 
20 

10.45 
12 

5,40 
4 

1,60 



6 4 



7 6 
6 

5 "O 



then 



9, d. 



5 
1 






6 





& 


s. 


d. 


i 


9 


15 


0} 


I 

T 


2 


8 


9 


* 




9 


9 






4 


lOi 


£3 


3 


H 



£ «. rf. 

then lilil 19 10 5^ 



58 11 Sj 
9 15 2i 



^68 6 6i ^n*. 



23.) First £547 2 4 




4 


£ *. rf. 


21,88 9 4 
20 


then ;i|i 21 17 8i 

5* 



17,69 
12 

8,32 



1,28 



109 8 5i 
10 18 10 

^120 7 3i ^«*. 



(24.) First £ 257 5 I 

4 

10,29 4 
20 

6,80 
12 

9,64 
4 

2,56 



then 





£ 


J. 


(i. 


i 


* 10 


5 


9+ 


i 


J 5 


2 


lOJ 




2 


11 


5i 


£18 





1* 



Interest. 
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C25.) 



£ 


«. 








First 479 


5 




& s. 


d. 




5 


then 


I i 23 19 


3 


23,96 


5 






H 


20 






119 16 


3 


19,25 






5 19 


n 


12 






£125 16 


0} 


3,00 











£ s. d. 



527.) 



First 397 9 


5 

3i 


1192 8 
198 14 


3 

8i 


13,91 2 
20 


Hi 


;8,22 
12 




2,75 
4 




3,02 





then 



£ 8. d. 
IIJI 13 18 2i 

2i 

27 16 5i 
3 9 6i 



£31 6 Ann, 



(28.) 



£ s. 
First 576 2 


d, 

t 










2304 10 

288 1 


4i 
4 
• 3i 


then 


£ 

\i\i 25 


18 


d. 
6 

7J 


25,92 11 
20 


7i 




181 
6 


9 
9 


6 
7i 


18,51 
12 






£187 


19 


H 


6,19 













84 Interest. 



(89.) 



£ 9. 

First 279 13 

1398 8 
69 18 


d. 

8 
6i 

4 
5 


& 8. d. 
then 14 13 8 
. 3J 


14,68 6 
20 

13,66 


9 


44 I 
7 6 10 

je5l 7 10 Ans. 


12 

8,01 





When the Interest is required for any number of Weeks. 

(31,) As lOOZ. : 259Z. 13*. 5d. H 5Z. : first answer ; 
and as 52a^. : '^Oti^. :: first answer : answer required ; then 
259Z. 13*. 5i.x6x20 259Z. 13*. 6d. , ^ 

1001^52—== 52 =^^- ^^*- ^^*^-=^ 

(32.) As 100^.: 375^.6*. Irf. :: 4iZ. : first answer ; and 
as 52u'. : 12ti^. :i first answer I second answer; then 

375Z. 6*.Irf.x4ixl2 , . 

TTTa^TT; =^^« 17*. IIH. the interest, and 

100x52 

375Z. 6*. l(^.+3/. 17*. lU(i.=379Z. 4*. OJi. the amounts:^ 

(33.) As lOOZ. : 256Z. 5*. 3d. : : 23^. : first answer; and 

as 52w. : 25tt;. 1 1 ^rs< answer I second answer ; then 

256Z.5*.3rf.x2ix25 «, ^ n^ ^v • . * ^ okai 

-_- — _ =3;. fs, Qd, the interest; and 256*. 

100x52 

5*. Sd,-{-^l. 7*. 9d.=259Z. 13*. the amount. =-<^»*. 
When the Interest is for any number of Days, 

£ s. d. 

(35.) First 2 0)379 5 4 

18 19 3 the interest for one year. 
3 

66 17 9 ditto, for three years. 
Ayain, as 365 da. : 18/. 19*. 3rf. :: 75 da, then 

18Z. 19*.3(i.x75^^^ 175. ud. whence 56Z. 17*. 9d,+^l. 

365 
17*. llrf.=60/. 15*. Sd.=:Ans. 



Interest. 85 

(36.) First 2?i?:i^^l^^=64/. 3^. 7^-82, the in- 
terest for a year, which x hy h. gives 370Z. 18*. ^^d, the 
interest for 5 years ; then as 865 da. : 54^. 3*. l^d, \ \ 
mda. :HLSs.7id.xm.^^^^ ^^^ 2^^^ 

365 

18s. ^id,+{8l. 175. ()ii.=289Z. 155. M.=:Jns. 

,^^, First 2726/. 1*. 4£?.x4i _^, ., ^,, , . , 
(37.) :- — il_?=:i22Z. i:^5. 5Jrf. which 

x6y 3, gives 368Z O5. 4id. the interest for 3 years; then 

122Z.l35.5i£?xl54 
as 365 da. : 122Z. 135. 5K::i54rfa. : -— 

ODD 

=51Z. 155. lid, and 368Z. O5. 4id.+5U. 155. lid.=il^l 
1 6s. Qid.=yins, 

• 

When the amount ^ time, and rate per cent, are given, to 

find the principal, 

(39.) First 4 x 9+100= 136Z. the amount of 1 001. for the 

given time ; thenas 136/. : lOOZ. : :734Z. 85. . "^iijj^f^iil^ 

=540Z.=^n5. ^^^ 

(40.) First 5x7+100=135Z. the amount of lOOZ. for 

the given time; then, as 135/. : 100/.: 1334/. I65. : 

334/. 1 65.x 100 ^,_, . 

:=248/.=yfn5. 

135 

When the principal, rate per cent,, and amount are given, to 

find the time. 

(42.) First as J 00/. : 4/. :: 540/. : 21/. 12*. interest 
of the principal for one year; then as 21/. 125. : 1 yr.y, 
194/. 85. : 9 yrs,=zAns, 

(43.) First 2,0)24,8 

£ 1 2 8 interest of the principal for one year ; 
then as 12/. Ss. : r^.::86/. I65. : 1 yrs,—Ans, 

When the principal, amount, and time are given, to find the 

rate per cent. 

(45.) Firet 334/. I65.— 248/.=86/. I65. the interest 
for the whole time; then as 248/. : 86/. 1 65.:: 100/. : 



86 



Compound Interest. 



86 /> 16g. xlOO 
248 



=35Z. ; whence 35-^7=5/. rate per cefU.^A. 



(46.) First 734^. 8*.— 640Z.=194/. Qs. the interest 
for the whole time; then as 540/. : 194/. 8*.:: 100/. : 

194/. 85. X 100 o«, 1. o« /. ., 

-—- =36/. ; whence 36-^9=4/. rate per cefU.=A. 

540 



COMPOUND INTEREST. 



(2.) First 400/. x 6=2400/. which-i-100=24/. interesf. 
and added to 400/. =424/. second year's principal ; then 434/. 
X 6=2544/. which-7-IOO=25/. 8«. 9id, interest, and added 
to 424/. =449/, 8«. 9id, third year's principal; which x by 
6=2696/. 125. 9 /. and-^-l 00=26/. 195. Sid. interest, which 
added to 449/ 85. 9irf.=476/. 85. I Je/. fourth year's prin- 
cipal ; which X by 6=2858/. 85. 7^rf. and divided by 100= 
2»/. II5. Sd. half of which is=l4/. 55. lOd. interest for half 
ayear; then476/. 85. Ii^, + I4/. 55. lOd.=:A20l. 135. Hid. 
the o.n\o\uit=z dns. 



(3.) 



5/. is 



1 

TU 



I 

T7y 



I 



I 



TCT 



£ 5. d. 
650 first year's principal. 
32 10 interest. 



682 ] second year s principal. 

34 2 6 interest. 

716 12 6 third year's principal. 

35 16 7i interest. 

752 9 H fourth years principal. 
37 12 5J interest.' 

6 J fifth year's principal. 
OJ interest. 



790 
89 



1 
10 



£829 1 1 7i the amount =^w5. 



(4.) Fhr8t550/. IO5. x6=3303/. which-r-100=33/. O5. 
7d, interest, and added to 550/. 105.= 583/. IO5. Id. second 
year's principal; then 583/. IO5. 7(^. x 6=8501/. 85. 6d. 
which-^100=35/. O5. 2Jrf. interest, and added to 583/. IO5. 
7<i.=6l8/. IO5. 9id. third year's principal ; which x by 6= 



Compound Interest. 
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3711^.45. XQ^d, and-M00=37/. 25. 2J(^. interest, which 
added to 618Z. lO*. 9frf.=655Z. 135. O^^i. fourth year's 
principal; which x by 6 and -7- 100=39/. 6«. Q^d. half of 
which is 19Z. 135. 4id.; then655Z. 135. 0^d,-\-\9L 135. 4irf. 
=675Z. 65. bd. the amount=y^7i5. 

(5.) First 764Z. x6= 1584/. which-M 00=45/ I65. ^d. 
interest, and added to 764/.= 809/. I65. 9^^^. second year's 
principal ; then 800/. 165..9id. xby 6=4859/. O5. M. and-4- 
100=48/. II5. ^d. interest, which added to 809/ 165. ^d. 
=858/. 85. Id. third year's principal; which xby 6=5150/. 
II5. M- aud-^ 100=51/. IO5. ^\d, interest, which added to 
858/. 85. 7c/.=909/. I85. %\d, fourth year's principal; which 
Xby6=5459/. 125. \^d. and-M00=54/. II5. lldf. interest, 
which added to 909/, I85. 8H.=964/. IO5. 7J«/, fifth year's 
principal; which x by 6=5787/. 35. l^^d. and^l00=57/. 
175. 5df. three- fourths of which is 43/. 85. OJrf. interest for 
9 months; hence 964/. IO5, 7J(/.+43/. 85. 9J(/.=1007/. 185 
8rf. and 1007/. I85. 8d,— -764/. =243/. I85. M. the com- 
pound intere8t=//w5. 



,6.) {5/. is 



1 

T7J" 



I 

TO 



I 



I 

T7J" 



I 



I 
TO 



57 10 6 first year's principal. 
2 17 6t interest. 



60 8 0^ second years principal. 
3 43 interest. 



63 8 5 third year's principal. 
3 3 5 interest. 



66 1 ] 10 fourth year's principal. 
3 6 7 interest. 



69 18 5 fifth year's principal. 
3 9 11 interest. 



73 8 4 amount for five years. 



67710. 
1 
14 days 
1 



I 

i 

I 



3 1'^ 5 sixth year's interest. 



16 


H 


6 


H 


3 


ot 




9i 



Sum 2 6 OJ interest for 7 months, 15 days. 

Add 73 8 4 

Sum 75 14 4$ the whole amount. 

57 10 6 deduct. 

18 8 inj tl 16 compound interest »=/(u5^» 
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Discount. 



(7.) First 259Z. IO5. x4i=1167Z. 155. which-MOO= 
\\l, 135. %\d, interest, and added to 259Z. 10«.=271Z. 3*. 
6irf. second year's principal: then Q7)Z. 35. 6J^d. x by 4^ 
= 1220Z. 65. lUdf. and -^ by J00=12/. 45. O^^i. interest, 
which added to 27U. 85. 6i(i.=288Z. 75. 7rf. third year's 
principal ; which xby 4i=1275Z. 45. li'L and-7-by 100= 
mi. 155. OJdf. interest, which added to 283Z. 75. 7d.=296/. 
'ils l\d, fourth year's principal; which x by 4^^ and-^1 00 
= 1.'U. 65. 6(?. interest for the fourth year; tiien 

£ 5. d* 
13 6 6 



6 mo. 


* 


2 


i 


) 


i 


1 days 


1 



3 days= 

Sum 
Add 

Sum 
Substract 



6 
1 



13 
4 
Q 
5 
2 



3 
5 

2i 
6i 
4i 



10 7 9i interest for 9 months, 10 days. 

296 2 7i 

306 10 4J amount. 

259 10 



47 4 J the compound interest=/^n5. 



DISCOUNT. 

(2.) The amount of lOOZ. at the rate per cent, and for 
the given time, (viz. 9 months,; is readily found to be 1 03i. 
155.; then, by the rule, 103Z. 155. : lOOZ. :: 357/. IO5. : 
344/. II5. 6j^. the present worth required. 

(3.) The amount of 100/. at the rate per cent, and for 
the given time, (viz. 7 months,) is 102/. 1 85. 4{/. ; then, by 
the rule, 102/. I85. 4rf. : 2/. I85. 4«/. :: 275/. IO5. : 11. 
I65. IJrf. the discount required. 

(4.) The amount of 100/. at the rate per cent, and for 
the given time, (viz. 9 months,) is 104/. IO5. / then, by the 
rule, 104/. IO5. : 100/. :: 109/. 105. : 104/. 155. 8id. the 
present worth required. 

(5.) The amount of 100/. at the rate per cent, and for 
the given time, (viz. 7 months,) is 102/. 95. Id. ; then by the 
rule, 102/. ^s.ld, : 100/.::527/. 95. Id. : 514/. 135. lO^d. 
the present worth required. 
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(6.) The amount of ] OOZ. at the rate per cent, and for 
the given time, (viz. 66 days,) is 100/. 18*. Oid, ; then by 
the rule, lOOZ. 18s. Ofd. : 185. Oidr.'Mh 10«. : 15s. 3irf. 
the discount required. 

(7.) The amount of lOOZ. at the rate per cent, and for 
the given time, (viz. 5 months,) is lOlZ. 17s. 6rf. ; then, by 
the rule, lOlZ. 17s. M. : lOOZ. :: 875Z. 5s, 6d. : 859Z. 3s. 
SJd. + the present worth required. 

(8.) The amount of lOOZ. at the rate per cent, and for 
the given time, (viz. 10 months,) is 104/. 3s. 4<Z. ; then, 
by the rule, 104Z. 3s. 4i. : lOOZ. :: 500Z. : 480Z. the 
present worth required. 

(9.) The amount of lOOZ. at the rate per cent, and for 
the given time, (viz. 15 months,) is 106Z. 5s. : then, by the 
rule, 106Z. 5s. : lOOZ. :: 75Z. : 70L lis. 9d. the present 
worth required. 

(10.) The amount of lOOl, at the given rate per cent, 
for the time of the first payment, (viz. 4 months,) is found 
to be lOU. 13s. 4d.; then, by the rule, lOU. 13s. 4d, : 
iOOL II 601, : 49Z. 3s. 7J^. present worth of the first pay- 
ment. — Again, for the second time of payment, (viz. 8 
months,) the amount of lOOZ. will be 103/. 6s, Sd.; then, 
as '103/. 6s. 8d. : 100/. :: 50/. : 48/. 7s. Sid, present 
worth of the second payment. — Once more for the third time 
of payment, (viz. 12 months,) the amount of 100/. will be 
105/.; then 105/. : 100/. : 50/. : 47/. 12s. 4.id, present 
worth of the third payment : hence 49/. 3s. 7Jd.+48/. 7s. 
8ic/.+47/. 12s. 4id.=:145/. 3s. Sid. the present worth 
required. 

(11.) First3»wo. 



To which add 



I 

100 



5 





s. 



£ s. £ s. 



d, j DiBCOunt 

1 of first 



Thenas 101 5:1 5::287 16:3 11 O^lpayment 



\gain 



6 mo 



5 



Add 



i_ 

2 10 
100 



£ s. 



Then at 102 10 : 2 10 






£ s. 
287 15 



Xi S. d, \ Discptint 

-s of second 

7 4J (payment 



Sum £10 11 4} iMs-Ai. 
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Equation of Payments 



(P2.) First 



6 mo. 



To which add 



100 



196 



5. 
1 



Then as 102: 100:1200 

Again, as 104 : 100::200 : 192 6 

Sum 



d. 
6}| 



Pxoio&t worth 
of Mcond pay- 
ment* 



(Present worOi 
jjf^^ pay- 



388 
100 



7 




8i 

Sum paid down 



£488 7 8ip«». worth-Ai. 



EQUATION OF PAYMENTS. 



(2.) 200 X'i 
100x4 
300x5 
200x6 



= 600 (3.) 120x2 = 240 

= 400 800x4 = 800 

= 1500 40x5 = 200 

= ^20^ 36,0)1247) 



8,00)37,00 



4 mo. 1 Hd.Ans, 



Sm.mtd.Ans, 



£ m. 

(4.) lOOx 3 = 300 

150 X 6 = 900 

250x12 = 3000 

5,00)42,00 



1 
I 

8 m. Wld. Ans. ^ 
= 1 



(5.) Suppose the debt 

then 2Z. X 2m. =: 
X 
X 
X 
X 
X 



1 



3 

4 
5 

6 

7 



£ 

8_ 

4 
3 
4 
10 
6 
7 



8) 34 

4J m. Am, 



(6.) 



60x3 = J80 
30x6 = 180 
30x9 =^7^ 

12,0J63;0 



5 m. 7^. Ans, 



NoTX.— ThlB method of finding the equated time is much practised, on aocoont of its easy 
mode of calculation, vet it is not strictly true, as it neither agrees with the prlndiflesot 
Simple or Compound interest. However, where the whole time concerned is not long, it wlP 
deviate but little fh>m the truth at Simple Interest. The error of this method lies in wmvinfl 
no difference between the Interest and the discount, whereas the latter is ever less than th« 
former. The equated time will therefore, bv this method, be always something too great. 



i 


1 17 


4 
3 




5 12 





i 


18 


8 


I 
T 


4 


8 
8 
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BARTER. 

(3.) First, 4kcwt. ^qrs.=:60ilb. and 504/6. x 4=201 6«. 
value of the chocolate; whence 2016-r2=224Z6.=2ca^/. 
the quantity of tea., ^=Ans, 

(4.) First. SI. Us. x8=29Z. 125, price of the cloth, and 
\L Is. 6«f.x 20=21/. IO5. price of the cheese; whence 29/. 
125. — 21/. 105.=8/. 25. what B must receive of A in bar- 
ter. =^n5. 

(5.) First, ISid. xSid=:^7id.= lS9qrs.=the value of 

the pepper; hence 189-^61=3/6. 1-|4^2. the quantity of 

gkiger.=^n5. 

qra. £ s. d. 

(6.) First, 2 

^ Ih. 

14 

2 

6 16 0=1632rf. value of the'tal- 
low; whence l632^62=26«/oz. 3^/6. the quantity of 
candles that must be delivered in barter for the said tallow. 
z=Ans, 

{!.) First, 608^^5. x 145.=85 1 25. the value of the cloth ; 
then 85125.— 25125. (or 125/. 125.)=60005. ; again, 85ctr^ 

112x6000 
'Hqrs, 24/6.= 9600/6. ; therefore, — -^r^ — =3/. IO5. the 

price of B's bee-wax per cwt.=:Jns. 

{S.) First, 320 doz. x 54«/.=17280«/. the value of A's 
candles, and 30/. = l^OOd. ; then 17280£/.— 7200df. = 
I0080d. : again, as Sd. I 1/6. :: 10080(/. : J 260/6.= 11 
cwt. Iqr. the quantity of cotton A receives, besides the 
cash. 

(9.) First, 114/6. X 6c/. =684fl/. value of A*s tobacco; 
then as I4d. : 1/6,: :684c/. : 484^/6. the quantity of cot- 
ton B must give to A for his tobacco. 

96x9 96 
(10.) As 90d. : 96d. :: 9c/. : -go^^Yo"^ ^i^-""!^' 

how D ought to rate his tobacco in barter, that his profit 
may be equivalent with C's. 



92 Profit and Loss. 

(3.) As 16rf. : 20(?. :: 100/. : ia5/.; then 125/.— 
l00/.=:26/. the gain per centX^iw. 

(4.) Here we have as 112/. : 100/.:: 560/. : 600/. the 
prime cost.=-4n«. 

(5.) As 13». 4rf. : 16«. :: lOO/. : 120/.; then 120/.— 
100/ =20/. the gain per cent.=^»«. 

(6.) Here we have as 100/. : 115/. : : 27«. 6(/. : 115/. x 
27i-^100=l/. 1)«. l\d,z=LAhS. 

(7.) First, as 120/. : 100/. :: 490. : 408/. 6«. 8(/. the 

prime cost of the cloth ; then as 375 yAs. : 408/. 6«. Be/.:: 

408/. 6». 8rf. , , ^ , , 
1 yd. : oyr =1/. 1». 9i;d=zAn8. 

(8.) As 60/. 15». : 125/. :: 80/. : 164/. 12». 2d. — 14 
from which deduct 100/. and there remains^ 64/. 12«. 2d 
the gain per cent.=^w«. 

(9.) Asiooz. :ii8/. ::60/.:'i?^'=^= 

70/. 16«. the advanced price of the camhric; then as 450 

70/. 16«. x4 
qra. (90 ells.) : 70/. 165.::4 qrs. I — — =12«. 7d. 

:=An8, 

(10.) As 112/. io». : 100/. :: 204/. i5«. : 182/. the 

prime cost of the lead; then as \96cwt. : 182/. :: Ictvt : 
18«. Qd.=^An8. 

yds. 8. 8. d. 
(11.) First, 436 x 10^=4505 4 what the cloth sold for 
and 436 x 8^=37.06 the price it cost ; 

then the diff. =799 4 =39/. 19«. 4rf. gain of 

= the whole. =^fw. 

(12.) Fii^st 69/. X 14=966/. what was paid for the 14 
tons of steel, and 2240/J. x 14-T-2 x 20=784/. what it was 
sold for; whence 966/. — 784/.= 182/. what was lost by 
the sale.=-4w«. 

(13.) As 100/. : 115/. ::32/. : 36/. I65. the advanced 
price of the linen; then as I2iyd8. : 36/. iQs.Hiyd. I 5«. 
Ud. — ^=An8. 



Fellowship, 
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(14.) First, 249x4-^=1037 6 retailing price of the cloth; 
and 349 x 3|= 830 prime cost of ditto. 

Diff.=207 6 = 10?. 7«. U. the profit 

Again, as 830«. : 1037i*.::i00/. : 125?.; then 125?.— 
l00/.=25?. the gain per cent.=2n(? Ans, 



FELLOWSHIP. 



Single Fellowship ; ob Fellowship without Tims. 



(2.) As 90/. : ISO?.:: 

Or as 1?. : 2?. : : 



20?. : 40?.=A's 
30?. : 60?.=B's 
40?. ;_80?.=C'8 

£180 proof. 



gam. 



3.) As 1346?. : 867?. : : 



364?. : 234 9 3i-70 : 
482?. : 310 9 6 -248 ; 
500?. : 322 1 3i -1028: 

£867 proof. 




4.) As 1130?.: 428?. :: 



£ 8, d. 
227?. : 85 19 6i-690==:B's 
349?. : 132 3 9 -120=C's 
115?. : 43 ll'U-250=D'8 
439?. : 166 5 6t " 70=E s 

£428 proof. 



OQ 
SO 



(5.) As 1710?. : 684?. : 



( 750?. : 300?.=D'8 
< 600?. : 184?.=F/s 
' 500?. : 200? .=F's 

€684 proof. 



gain. 



94 Fellowship: 

£ 8. £ 8. d. 

i275 14:222 15 2 -6584 

304 7:245 18 Ii-15760 

152 0:122 16 2^-12227 

104 6: 84 5 5 -15620 

B, C, D, andE's gam.=^jw. £675 15 proof. 

(7.) As tlie stock is not giyen, we may suppose it any sum we choose, 
BO that the sum can be exactly divided into the several parts without 
a remainder ; in the present case let it be 60^. ; then the one-tliird, 
one-fourth, one-fifth, and one-sixth thereof is just 67/. whence we have 

£ 8. d, 

!20L : 21 1 9i-J^=A's 

15^. : 15 15 Oi-i^^B's/ 

12^. : 12 12 7i-rV=C'8 ^ ^^^^^' 

10/. : 10 10 6i -,Vr=:D^8 

£60 



£ 8, d. £ 8. d. 

o o / 21 1 0i-4§. : 35 1 9 -48 

Again as 60 • 100 •• ^^ ^^ ^^'^'^ '' ^^ ^ ' ^*-^^ 
ur ab o . i> .. ^ iQ jQ et-A : 17 10 10^ -24 
A, B, C, andD's gain=^m'. £100 proof. 

(8)Fir8t then, 1700/. x 24=40800/. what they sold the 
estate for. 

Again, as 97200/. : 40800/. : : [ Jf^^: ! "S. ] = 
D and E's share.=^w«. 40800 proof. 



£ 8, d, 

4 : 143 15 6f 

(9.) As4-f6-f8=18 : 647/.:: { 6 : 215 13 4 } = 

8 : 287 11 Ij. 

D, E, and F*s stock.=l5^. ^w«. £647 proof. 



Fellowship, 



95 



£ s. d. £ 8. d. 

Again, ( 143 15 6f : 31 19 0-207040 ) 

as 647 : 143 15 6f : : { 215 13 4 : 47 18 6-310560 [ = 

( 287 11 1| : 63 18 0- 414080 ) 

D, E, and F's gain.=2n<? Ans, iJ143156f proof. 



DOUBLE FELLOWSHIP; OR, FELLOWSHIP 

WITH TIME. 



(2.) 46968e?. x 2 
43179(?.x 5 
14338(?.Xll 



Prod. 






140904 




[D's] 


215895 


■= A 


E's 


(157718 




F*8 
V / 



stock in pence 
X into his 
time. 



514517 sum of the products. 



£ s, ( 140904 
As 514517:364 18::]215895 

(157718 

and F's gain.=^n«. 



£ s, d. 
: 99 18 7i- 754551 
: 153 2 3i- 28250 
: 111 17 1 -410812 

£364 18 proof. 



=D,E, 



(3.) 500x5: 
300x5: 
600x4: 
470x4: 



add. 



:2500 

1500 

:2400 
:1880 

8280 for D. 



400x3=1200 

670x6=4020 

530x3=l590l.add. 

630x3=1890 

531x3 =1593. 

10293 for E. 



900x6=5400 \ 
700x5 = 3500 ( ,, 
1200 X 2=2400 ( ^^^• 
600x5 =3000 ; 

14300 for F. 



Then 8280+10293+14300=32873, the sum of the 
products ; 
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AlUgation, 



therefore as 32873 : 200Z. : : 



D, E, and F*s gain.= Jl»«. 



£ 8.d. 
8280 : 50 7 6 -21720' 
10293 : 62 12 5^-29859 
14300 ; 87 0^ -14167 

£200 proof. 



Oxen, 
(4.) 23x27) 

21x35h = 
I6x23j 



Frod, 

621] the product of each man's oxen 
736 ■ X hy the days they, were 
368, feeding. 

1724 sum of the products. 
£ 8, d. 



Then 

as 1724 : 8766e?. : : 



621 : 13 3 li-624 =D's 
735 : 16 11 6 -1688=E's|-=D, 
[368 : 7 15 11 -ll36=P's 



E, and F's 8hares.=^^. £36 10 6 proof. 



ALLIGATION. 



ALLIGATION MEDIAL. 



(2.) 



Gal. 8, d, 8, d. 



15x8 
20x7 
10x6 
24x4 

69 



CiOt 8. 

(3.) 4x56' 
7x43 
Jx37J 

As 16 



0=J 20 value of the canary. 

4=146 8 20 gals, of ditto. 

8= 66 8 sherry. 

0= 96 white wine. 



)429 4(6«. 2Jrf.-||.=^n«. 



8. 

224 
301 
185 



^ 



-value of the different parcels of 
sugar. 

710 : : ^cwt : 88«. 9(?.=4/. 8«. 9d=A 



Aliigation. 97 

Qtb. 3. 8, 

(4.) 30 X 28 \ / 840 value of the brown malt. 

46x30 1 = { 1380 pale ditto. 

24 X 25 ' ' 600 high-dried ditto. 

100 )2820(1/. 88. 2t<^.-T%=^JM. 

Bush. 8, 6i. 8. d. 

(5.) 27x6 6) (148 6) , 

27x4 0/ = { 108 o}^*^^® ^* "^® ditierent 

14x--i 8; ( 37 4 ) compounds. 

68 )294 10^4«. 3}d.fj- value of a 

bushel of the mixture. =^»«. 

Cwt, 8. d. 8. 

(6.) 3x66 0) (168) 

6x37 4 > = I 224 > value of the parcels of sugar 

_3x74 8) (224 ) 

12 )616( 5 U. 4.d.=:2l. 1 U. 4.d.=:Ans. 

Bush. 8. d, 8. d. 

(7.) 3x3 5) (^^ ^) 

4x6 6> = <22 0> value of the mixtures. 

__5x4 8) ( 23 4 ) 

12 )55 i{A8.7id.^=Ans. 

Gal. 8. d. 8. d. 

(8.) 20x6 4 \ / 106 8 value of the Port. 

12x5 0/ _ ) 60 White wine. 

30 x6 ( "" j 180 Lisbon. 

20x4 6/ V 90 Mountain. 

82 )436 m s, ^id.{l^Am. 

Bush, 8. s. 

(9.) 10x7) (70 value of the wheat. 

20x4) = } 80 rje. 

30x3; ( 90 barley. 

* 60 )240(4«. value of a bushel of maslin. 
(10.) First, 2«. M.+is. dd.=78. then78.-T.^=^«.^a..= Ay<t 
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Alligation. 




56 'the different mixtures. 
( 80) 
)208(6o2. iSdwts. 16yr. the fineness 



of llh. of this composition. =-4««. 

Bush. 8. 
(12.) 40>^4 





10x6 1 




30x5 




20x3 j 


As 100 


> 


lb. d. 


(13.) 


60x11 




30x14 




25x22 




37x24 



8. 

160 \ 
60 r 

_ ^ > value of the different mixtures 

66) 
430:: 10 bush. : 43».=2/. 3*.=^iw 




value of the mixtures. 



142 



)2408(16Kf|:|.=-4fi». 



ALLIGATION ALTERNATE. 



(2.) 



(3.) 



d. 

( ^ 
8 6- 

( 10. 



10 



(4.) 



30 




2 

2 2 [ the quantity of each sort. 
4+2 

d. 
1 

o \ the quaatity of each 8ort.=-4»«. 



6 
6 
12+18 



bush. 

6 of barley \ 

6 of rye J =An8. 
30 of oats J 



Alligation. 
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(5.) 



(6.) 



20 



7- 



i. 

18- 
15. 



1 
1 
a+1 



6+2 

4 

4 



U. 

1 of raisins of the Sun' 

1 of Malagas -^sAfu. 

3 of Smymas 

a. 

7 

4 -quantity of each 8ort=^n#. 

4J 



(5) 



32 




ALLIGATION PARTIAL. 




the differences. 



Then as 8:20:: 
Or, as 2: 5:: 



14 

28 
4 



35 bnsh. of lye 

70 barley 

10 oats 



to be piixed with 
the 20 bushels of 
wheat. 




48 
6 
6 
6 



differences found 
as before. 



8. 



Thenas6:12:: 
Or, asi: 2:: 



48 : 06 bush, of wheat] to be mixed with 

6:12 rye rthe 12 huahek of 

6 : 12 barley J oats. 



(4.) 




5^ 

4 



■differences found as before. 



Then as 4 : 40:: ( 4 : 32^tffo.of Eng.\tx>V>e>m\xfc^y\^NS^ 
Or, 08 1 : 8;: ( 4 ; 32 8pmts\gaU.Yt«vi^\st»5Ai 



100 



AlUpaiUM^. 



(6.) 




the differences found as before. 



Then as 4:20:: 



4 : 20 Ih. at 12«. \ 



Ur, asl. 3.. I2 : 10 .... 6s. ) 



to be mixed with 
the 20 lb. at 4«. jf^ 



(6.) 



72 



81. 
90. 
60. 
63 



9 

9 

18/ 



the differences found as before. 



Then as 12 : 18:: ( ll Wl^"^' ^^^^^^ ( , >^ 

Or ^ -2 • q-- i ^ • 13i Sherry } to be 

ur. as 2 . JJ..(i8:27 White wine ) 

mixed with 1 8 gaU. of Canary, at 6«. ^d. per gallon^ 



ALLIGATION TOTAL 



(2.) 



Then as 6 : 87:: 



(8.) 



5 



( 4. 

6. 

8. 
110. 




the differences. 



6 the sum of the differences. 



lb. 

29 
29 
14ij 



the quantity of each sort= J. 



6+3+1 

1 

1 

1 



9\ 

1 the differences found as 

I before. 

1 

12 sum of the differences. 



Alligation, 
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Then as 12 : 60:: 
Or, as I : 5:: 



(4.) 



gaU. 
45 



5 f the quantity of each 8ort= 

5 L Ans. 

5 




the differences found as before. 



10 the sum of the differences. 



Then as 10 : 240:: 
Or, as 1 : 24:: 



(6.) 



Ih. 

'. 96 
2: 48 
: 24 
: 72 




the quantity of each sort.: 
Ans, 



7+5+3 



2 r the differences 
2 I found as before. 
15) 

2 1 sum of the differences 



Then as 21 : 42, or as 1 : 2 : : 2 : 4 oz. the quantity of 24 
22, and 20 carats fine, respectively : A^ain, as 1 : 2 : : 15 : 
80 oz, the quantity of ] 5 carats fine. 



(6.) s, 
7 



8, 

6 



2+1 

2 

2 




11'^ 
7 sums of the 7 differences. 



^ ) 5S jdifferenceB 
'^ !• found as 



before. 




102 Position. 

POSITION ; OR. THE RULE OF FALSE. 

(2.) Sappose the person had 12 Portugal pieces , 

then the one-third is 4 

the one-fourth 8 

and the one-sixth 2 

the 8tlm 9, the ^Ellse conclosion ; then 

as 9 : 54, or as 1 : 6 : : 12 : 72, the number of Portugal 
pieces. =^»5. 

(3.) Suppose the price of the horse to be 2 
then will the price of the harness be 1 
and that of the chaise 6 

the sum 9, the &ke 

conclusion ; then as 9 : 60, or as 8 : 20 : : 2 : 137. 6«. 8^. 
the price of the horse ; then will the price of the harness 
be 6/. 13«. 4(^. and chaise 40/. respectively. 

(4.) Suppose A's part to be 12/. ; then by the tenour of 
the question must B*8 be 16/. and C's 20/. Now 12+16 
4-20=48/. the false conclusion ; 



Then as 48/ 
Or, as 



S : ^JOJ. : : j 1^; ; 40/; j what [ B j pays=:^. 



(5.) Suppose the maid had got 2 geese ; 
then as many more is 2 
and half as many more 1 

8um=5y but should have been 

(30— 5)=25 ; therefore, by the rule, as 5 : 26* or as 1 : 5 
: : 2 : 10, the number of geese. =-4w«. 

£ 

(6.) Suppose the sum lent to have been 200 
then the interest of the same for the time is 120 

sum 820, the 

false conclusion; then as 320/. : 300/. : : 200/. : 1871 \Qb. 
the sum \ent.:=zAnB, 



Double Position, 103 

DOUBLE POSITION. 

(2.) Suppose the weight of the least cup to be 1 os. ; 
then by the question 1+5=6 02. double the weight of the 
greater, and 8+5=8 oa. which should have been=3 oz, ; 
therefore the error is 5 oz, Again^ suppose the weight of 
the least cup 5(W5. ; then, by the question 5+5=10 oz., 
double the weight of the greater, and 5+5=10 oz. which 
should have been= 15 os. ; therefore the error is 5 0%. : here 

the errors are unlike, whence by the rule TTT ~ 

D+'O 

3 oz. weight of the least ; and then will 4 oz, be the weight 
of the greater. 

Or thus, Algebraically, 

a:+5 
Let a?=weight of the least cup, then will be the 

weight of the greater, to which add 5 0%, and we shall have 

«+5 

— ^ — f-5=3 x\ or ir+5+10=6 x /.5 a?=l5, and ar=3 oz. 

5+8 
weight ofthe least, then--— -=^4 oz,, weight of the greater, 

(8.) Suppose A got 16 guineas; 
then B got 3Q 
andO _8 

Sum=56, too little by 140. 

Again, Suppose A got 84 guineas 
then B got 50 
and C 14 

Sum =98, too little by 98. 

XT u .1. 1 (UO ^4)— (98x16) ^^ ^ ^ 

Hence by the rule t-tt — j^r- =76, number A got 

140 — vo 

then B got 92 

andC 28 

196 ^roof . 



104 Double Position. 

Or thus. 
Let :?=: number of guineas A got , 
Then B got a?+l6, and C, — ^ — 

the sum, viz: 2a?+16+ — g — =196 

1064 
or, 14 X =1064/. x =-tj-=76, number A got. 

then B got 76+16= 92 
and C 168-r-6 28 



196 proof. 

& 
(4.) Suppose the yalueof the horse 10 
then the value of the garden is 40 
and that of the house 200 



Sum=250 too little by 250 

Again^ Suppose the value of the horse 30 

then the value of the garden is 120 

and that of the house 600 

Sum= 750 too much by 250, 

1. 1. , (250x30)+(250xl0) , , ' 

Hence by the rule 2504,95 =^0^. value of the 

' , horse. 

Then the value of the garden is= 80 
and that of the house = 400 



600 proofi 



Or thus, 



Let X represent the value of the horse 
then 4 x will be the value of the garden 
and 20 a; that of the house 

500 ^ 
the sum 26 a? = £ 500. .*. x =~tt-=20. val. of the horse 

as 'before. 



Double Position. 105 

[6,) Suppose K's age 40, then is L's 40, but by the 

question it ought to have been 70, therefore the error is 30 

in defect. — Again, suppose K*s age 60, then is L's 120, but 

by the question it ought to have been 90, therefore the error 

^ , , (30x00)+(30x40) 
is 30 in excess : Whence by the rule — 



=50, K's age; hence L's=80. 



30+30 



Or thus, 

Let 

2r= L*s age. Then by the question we shall have 30 -{-30 

X 

-\-—=zx, or 34?=240 

240 
.". ar=— — = 80 L's age. 

^Q. 30H's „ 
30+ -= 60 K's „ 

80 proof, 



(6.) Suppose D got 15 cr, then E must have got 30 cr., 
and F 9 (T. by the question: now 15+30+9=54 <t., 
therefore the error is 270 cr, in defect. — Again, suppose D 
got 150 cr., then E must have got 165 cr., and F=f(150 
+165)=63 cr.f by the question; now 160+166+63= 
378 rr., therefore the error is 64 in excess; hence by the 

(150 x270)+(l 6x54) 
rule 270+64 "~ 127 J, the number D got, then 

E got 142i, and F 54. 



Or thus, 

Let ar=No. of cr. D got, then E got a?+15, and F, 

2ar+15 _ 2a:+15 

— 7 — . The sum, viz. 2a;+]5+ — r — =324. .•.12 a: 

=1530, and x =127^, the number D. got, as before. 



106 



Double Position. 



(7.) Suppose A had 30 apples, 
then B got 10 



add 10 

2)20 

10 
_4 

S)14 

7 
J. 

Too little by 6 



Cgot 
add 



andD 
add 



Again, sup. A had 86 apples. 
then B got 18 



add 10 

2)08 

14 

j4 

9 
J^ 

10 

Too little by 3 



Cgot 
add 



and D 
add 1 



Now as the errors are alike, we have by the rale 
(36x5)— (20x3) 

— =60, the number of apples required. 



5—3 



Or thus. 



Let a?= Number at first. Then ~+l0 = what he had 

when B left him. i of thisas — +5, to which add 4=— + 

4 X X ^ 

9, what he had when C left him. J of -7-+9=-^+4J, to 

which add 1=— +5^=13 : or x+44=l04. .-. x =104 

8 

•^44=60, the number of apples at first. 

(8,. I Suppose there were 6 ladies, then per question, 
64-12=18, which is 8 above 10, therefore the error is 4 in 
excess. Again, suppose there were 4 ladies, then, per 
question, 4+8=12, which is 2 above 10, therefore the error 

IS 4 m defect; whence by the rule TIIZ ^^' ^® 

number required. 

Or thus, 

Let a?=the number of ladies : then per question, 4?-f-2^= 

20 
3a? : and 3a — 10=10 — as, or 4a?=20 /. a5=-7-=5=:^ii.». 



Exchange, 107 

EXCHANGE. 

I. France. 

(3.) Here as 1 <t. : 56(?. :: 758 or. : 42448(?.=176/. 
lis. id.zsAn8, 

(4.) Here as 56(?. : 1 cr.yA^U8d.=(llQl lis. 4d.z= 
: 768 cr.zsAna, 

(5.) Here as 720 deniers (or 1 cr.) : 54K :: 522211 

622211 x54i 
deniers (or 725 cr. 1 7 soh, 7 den, ) I rrr- = 

39528 J(?.f|4=£l 64 Us. Old. m.=Ans. 

(6.) Here as 218/ar. (54K) : l^.::jei64 14». Oid. 
113841998 
yif • 218x720 ^"^^^ or, 17 sols. 7 den.=Ans. 

II. Spain 

(7.) Here as 1 piece of eight : 6Qd,ll 2547 pieces of eight ; 

2547x56=142632(?.=594/. bs.=Ans. 

(8.) Here as 6dd. : 1 piece of eight :: 594/. 6». : 

594/. 6*. X 20x12 

r « =2547 pieces of eight, =Ans. 

(9.) Here as 57id. : 1 piece of eight, 600000^/. (or 
600000 x 4 
2500/.) :—^l — j-=z]OiU pieces of eight, trials, 8-|f 

fnar.=.Ans. 

III. Italy. 

(10.) Here as 1 dollar : 53(/. :: 976 dollars : 976x53 
=:51728(/.=215/. 10«. Sd,=Ans. 

(11.) Hereas53(/. : I (/o//^::5l7-:iB(^.=(215/. 10a. 8(/.) 
51728 
I ""tt: — =976 dollars, =Ans. 

(12.) Here as 1 ducatoon : 54(/.::'200 ducatoons : 250 
x54 = 13500(/.=56/. 6s.=zAns. 
( 1 3.) Here as Ud, : 1 ducatoon] 1 13500(f. or (56/. 5«.) : 

13500 

— r; — =250 ducatoons,=Ans. 
54 



1 08 Exchange. 

(14.) Here as 1 ducat : 63(f.::275 dueiUs : 275x53= 
U575rf., which divided by 12 and 20, will give 60/. Us. Id. 

(15.) Here as 6Sd. : I ducat: :l4575<?.=:f60;. U«. Id.) : 

14575 

,.. =:'27r> dueafx.=Ang, 
bo 

IV. Portugal, 

(16.) Here as 1 milrea : 77(?.::2750 mthreaa : 2750 x 
77=211750(?., which divided by 12 and 20, will give88'2/. 
5«. \0d,=zAn8. 

(17.) Here as 17d.:\ milrea: ! 21 1 750(?. (or 882/. 5s. \0d.): 

211750 

— — z — =2750 milr0as,^Ans. 

(18.) Here as 1000 rw : 65|^.:: 4366 183 r<«M=(4866 

4366183x651- 
mt7rd(W, 183 reas) : j^j^ ^=286530^ = 1193/. 

17«. 6}(/.xS-^ =An8. 
(19.) Here as «5|^, : \ m. :: USQ^W^.ji^. : 

2865 30f(/.T^ 2292246.075 ., ,oo 
"TT^ = tTr =4366 »ii/r«w, 183 r«w.= 

Ans. 

V, Holland, Flasdees, and Germany. 

(20.) Here as 1/. : 33 J«. : 754 J/. : 1263/. 15*. 9d. 

Jleint8h,=:Ans. 

(•-31.) Here as 402e/.=(33«. 0</. : I/. : : 303309(/.= 

303309 
(1263/. 15«. 9(/.): ^^^^ =754/. 10«.=^fw. 

(22.) Here as 240(/. : 412^^ groats, (or 34 schellings, X\ 

204630 X 412J= 
yrofl/«,) : : 204630(/.=(852/. 12». 6(/.) : -^ 

351707 groats, 6 J penmngs=:St92 guild, 13 »^m?. and 14i 
pennings.:=zAm. 

(23,) Here as 34 scheL 4^ ^ro. : 1/. ; : 8792 guild. 13 
^^/i;. lAi pen. : 852/. 12«. 6e/.=-^n«, 

Note. — This answer being the reverse of the last, we think it quite 
unnecessary to set down the reduction, &c. The same may be obeyed 
in many other instances. 



Exchange. 109 

Hbv) to convert Bank Money into Current, and Cwrrent into 

Banh and vice versa. 

guild, c. guild, I, guild, stiv. pen. 
(24.) Here as 104|. : 100 : 794 16 4 

20 20 

"2087^ 15895 

16 16 



33400 264824 



100 

33400) 25432400 (761 guild. ^^ stivers 

(26.) Here as 100 ^»R b. : lO^ guild, e, : : 761 guild. 
84^7 stivers, : 794 guild, 15 stiv. 4. pen,=zAn8, 



VI. Ireland. 

£ £ £ 8. £ s. d, 

(26.) Here as 100 : 110 : : 675 15 : 633 6 Q.=:An8. 

£ £ £ 8. d. £ s, 

(27.) Here as 110 : 100 : : 633 6 6 : 575 16.=-4fi». 



v/ 



0MPARI80N. OF WEIGHTS AND MeASUBBS 



(1.) Here as 65 F. cr. : 60 D. p. :: 350 F. cr. : 

360x50 

qZ =269^ Dutch pence. =^n«. 

(2.) Here as 12 yd. Z,:Se. F.: : 64 ya. Z. : — r^— 

=42^ e. F.zrzAns. 

Ji50x30 
(3.) Here as 28?^.^. : 30/^. L. : : 350/i. A. : ^ 

=375/J. Z,=An8, 

(4.) Here as 95 lb. i^. : 106 lb. F. :: 275 lb, F. : 
275x106 

95 =306|^/^. F.=zAn8, 



110 Progression, 

CONJOINED PROPORTION. 

(2.) \2lb. London. = 10^. Amsterdam, 

100/3. Amsterdam. = l^Olb. Tbouloose. 

40/3. Thoulouse. 

^ , , , 140x100x40 

Then by the rule — iq^ic^q — =4 x 10=40/3. =-4»». 

(3.) 140 braces Venice. = 156 hraeea Leghorn. 

7 braces Leghorn. = 4 ells English, 

16 ells English, 

, 140x7x16 
Then by the rule — ,g^ — =25^Vt oraees,:=Ans, 

(4.) 40/3. London. = 86/3. Amsterdam. 
90/3. Amsterdam. = 116^. Dantzick. 
1301b. Dantzick. 

40x90x130 
Then by the rule — ^qZ^{^ — ^ll^l^l^h.^Ans. 

(5.) 12/3. London = 10/3. Amsterdam. 
100/3. Amsterdam, = 120/3. Thoulouse. 
How many lbs, Thoulouse. = 40/3. London. 

Found thus, 
10x120x40 



13X100 = 10x4=40».=^n,. 

(6.) 40/3. London = 36/3. Amsterdam. 

90/3. Amsterdam = 116/3. Dantzick 
How many lbs, Dantzick = 122/3. London. 

Found thus, 
36x116x122 ^ „ ^ 

-^x"9r-=i^Hi^.=^'**- 



ARITHMETICAL PROGRESSION. 

Case I. 

6 

(2.) Bg formula 1 «=y(/+/)=— x(2+10)=y x-f 
r)20^.=5/. 2s, the sum of the series, or amouut.=^m. 



Proffresston. ] 1 1 

(3.) It will be perceived from the question that the per- 
son must travel the ground twice over to gather the 100 
stones, therefore the distance for the first stone will be 2 
yards, and that for the last 200 yards, which therefore are 
the two extremes. 

100 
/. My formula 1 we have «=i n (/+/)=— x(2+200) 

101 
^100 ^_M- =10100 y(fo=6 miles 1300 yds, the distance 

he must travel to gather up the 100 stones singly =:^n«. 

Case II. 

l^f 58—3 55 
(6.) Here, by formula 2. d=:- — ^= ^ — ^ =n^ ^ °^®®' 

n 
daily mcrease.=l«^. Ans. Then hj formula 1, «=— x(f4-r. 

12 B+58 
=-^ X — z — =6 X 61 =366 miles, the distance of the place 

from London. =:2?i(^ Am. 

Case III. 

l-^f 32—4 

(7.) Here, by formula 3, n=-/-+] = — hl=7+ 

a 4 

1=8, the number of sons the man h&d,=An8, 

Case IV. 

Here, hy formula 4,/=^-(n— 1) (?=46— (8—1) x 6=46 
— (7x6)= 4 6 — 42=4«. the number. =-«^««. 



GEOMETRICAL PROGRESSION. 

Case I. 

(2.) Here by the question, the common ratio is 2, the 
first term 1, and the number of terms 23. 

The exponents or indices = 0, 1, 2, 3, 4, 6^ &c. 
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The geometrical series =: 1, 2, 4, 8, 16, 3d, &c. 
farthings. 

The sum of the indices 5+5+5+4+3=22, one 
less than the number of terms. 

The geometrical series corresponding to the indices, 
viz. 5, 5, 5, 4, 3, are 32, 32, 32, 16, and 8 ; hence 32 x 
32 X 32 X 1 X 8=4194304 farthings=4369/. \s. Ad. the 
price of the oxen.=y^»s. 

Or thm, 

/=/r*-»=lx2«-*=2"=4194304 farthing8=4369/. U. 
4<^.=the Ana, as before. 

Case II. 

(4.) Here by the question, the common ratio is 2, the 
first term 50, the number of terms 10. 

The exponents or indices = 0, 1, 2, 3, 4, 5, &c. 

The geometrical series = 50, 100, 200, 400, 800, 
J 600, &c., pounds. 

The sum of the indices 4+5=9, one less than the 
number of terms. 

The geometrical series corresponding to the indices, 

cs^r. ^.ar.r. X. 800x1600 

mz, 4, and 5, are 800 and 1600 ; then -— = 

50 

25600/. the eldest son s portion. =^w«. 

Or thus, 

/=/r»-»=50 X 2^'^*=50 X 2«=50 X 5 1 2=25600/. the 
eldest son's portion. =^»«. as before. 

Case III. 

(6.) Here, by the question, the common ratio is 3, the 
1st term 1 , and the number of terms 32. 

The exponents or indices = 0, 1, 2, 3, 4, 5. &c. 

The geometrical series = 1, 3, 9, 27, 81, 243, &c. 
farthings. 

The sum of the indices = 6+5+5+5+5+4+2= 
31, one less than the number of terms. 
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The geometrical series corresponding to the indices 

ffiz. 5. 5, 5, 6, 6, 4 2, are Ji43, 243, 248, 248, 243, 81, «; 

bence 243 x 243 x 243 x 243 x 243 x 81 x 9=61767339628 

3947, the S^nd term. 

^ ^ ^ , 617673396283947 — 1 . ,.^«^«„«« 
Then by the rule ; h 617673396 

283947=308836698141973+6l7678396i>83947=9265l0 
094425920 farthing8=965ll4681693;. 13«. 4.d.=Ans. 



_J {f^—i) _ l xCd — 1 )_1853Q20188851840 



Or thu8y 

, - ^ , , = 92651009 

r — 1 3 — I 2 

4425920 farthings = 9651 14681693/. 13«. 4id.=^Ans. as 

before. 

(7.) Here, by the question, the common ratio is 2^ the 

first term 1^ and the number of terms 12. 

The exponents or indices = 0, 1, 2, 3. 4, 5, &c. 

1, 2, 4, 8, 16, 32, &c. 

shillings. 

The sum of tha indices = 5-f-^+2=^^9 ^^^ ^^^ 
than the number of terms. 

The geometrical series corresponding to the indices, 

m%. 6, 4, 2, are 32, 16, and 4; hence 32X16x4=2048, 

the 12th term. 

3048 — 1 
Then, hy the Rule, — + 2048 = 2047 + 2048= 

4095 shilling8=204/. lhs.=An8. 

Or thus, 

r — 1 2 — 1 2 — 1 

l()S,=An8, as before. 

(8.) Here by the question, the common ratio is 3, the 
first term 2, and the number of terms 22. 

The exponents or indices =0, 1, 2, 3, 4, 5, &c. 

The geometrical series =2, 6, 18, 64, 162, 486, &c. 

The sum of the indices=5+5+5+5-|-l=21 one 
less than the number of terms. 

The geometrical series corresponding to the indices, 
viz. 5, 5, 5, 5, 1, are 486, 486. 4B6, 4^^, an^ ^, 
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Note. — ^The general role is to make each index express the jpowa of 
the ratio multiplied by the first term, when the first term difters from 
the ratio ; therefore the series of indices have to begin with a nought 
and the sum of the indices is taken one less than the p&ce of the required 
term ; hence, in obtaining any required term from the sum of the indcesi 
each product as it is found must be divided by the first term. 

486x486 486 486 6 ,,„^^^ ,,« 
Hence x-t-x-^X-= 118098x248 

X 243 X 3=20920706406, the 22nd term. 

fpu T ^1 » r 20920706406 — 2 . ^^^^^^^«,^« 
Then, hytheRuU, — [-20920706406 

= 10460353202+20920706406=31381059608 the whole 
number of pins. 

Then 

31381059608+100=31381059 farthing8=326886 9 
Now the cost price of the lace=22x7^. = 154 

Jg326732 9 the 
gain.=:^»«. ===== 



PERMUTATION. 
(2.) 1x2x3x4x5x6x7=5040 (%«=-4n«. 



Part II. 
REDUCTION OF VULGAR FRACTIONS. 

Case I. 

(2.) 1x4x8=32) 

3 X 2 X 8=48 > Numerators. 

5x2x4=40 ) 

2 X 4 X 8= 64, the Denominator. 

, 32 48 , 40 

^^•64'64^^"^64- 
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Note. — It will be perceived in this example that the de- 
nominators ^ and 4 are contained in Q, consequently 8 will 
be the least common denominator .*. by dividing the least 
common denominator by each of the given denominators 
and multiplying the quotient by each respective numerator, 

, „. 13 6 (8-^2) xl t8-e-4)x3 (8—8) x 5 

we shall have — » — » — = > ^^ — , ^ , 

2 4 8 8 8 8 

4 6 6 ^ 

(3.) 3x9x10=270) 

8 X 5 X 10=400 { Numeratcws. 

7x5x 9=315) 

6 X 9 X 10=450, the Denominator. 

270 400 315 _ 

450 '450' 450 "" 

Or thuSf 
.'. 5 X 1 X 9 X 2;=90=least common multiple. 



6 )5, 9, 10 
1. 9. 2 



^38 ,7 54 80 - 63 , 
and — > — » and — = — ♦ — » and — ^=iA.n8, 
5 9 10 90 90 90 

(4.) 6x 4x7x6=1008\ 

2 X 10 X 7 X 6= 840 ( Tsi„r«o«.f^«. 
1x10x4x6= 240 r^^"^^"**^"- 
3x10x4x7= 840; 
10 X 4 X 7 X 6= 1680 the Denominator. 

1008 840 240 840 _ 

1680*1680*1689*1680" • 

(5.) 4x3x7x8= 672 \ 

2x5x7x8= 560 / .672^ 560 J60_ 

3x5x3x8= 360( 840 '840' 840 ' 

1x5x3x7= 105; 105 



5x3x7x8= 840 840 



=^n«. 



(6.) 2x9x8x5= 720 \ 

5x6x8x5= 1200 720 1200 540 .1^96 

2x6x9x5= 540 ( 2160'2160'2160' 2163 
3x6x9x8= .1296 ) =-4n*. 

6x9x8x5= 2160 
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Case II. 

^^•) 10^=^=^-- ^^-^ -681=1^ ^^'"• 

(10.) 192)576(3 . ,n.xl»^/ , > 

' 576 then 192)-^y^(=MfM. 



(11.) 825)960(1 
825 

736)825(6 ...i5)||i(=|5^n*. 

810 »60 C^ 

^r. com. mea : 15(135(9 
(12.) 6184)6912(1 

^r. com. mea. 1728(5184(8 ' '^6912^"" 4 

5184 



OrihuB, 

~8 -r8 -^9 -e-3 
5184_ 6i8 _ 83 _ 9 __ 3 . 

6912" 864 "" 108 ""l2" 4 ' ^* 



Case III. 

i.A^ ««,, (56x22)+13 1245 

(14.) 56U=^ ^^ =^2-=^'^- 

(16.) 13t=^ii2i?±.^=^=-4n,. 

(16.) 27^=^ 4nL = _=^« 

, (514xl6)+5 8829 ^ 
( 1 8.) 514^=' j^= -^=^n». 
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Case IV. 

1245 3848 

(■20.) i^=56H=^(w- (81.) -gj-= 183^V=^««- 

60 245 

(22.) ^^V^=zAm. (23.) -— -.=27f=-4»*. 

8*220 

(24.) ^=&U^=An». 

Case V. 
,„„, 6 4 11 220 65 . 

Or thfMf 

11 13 21_3003_143_ 
"^^'^ 12^14'^29""4872""^32"""^'" 

Or thus, 

n 13 %_]43 . 
W^U^29~"232 ^' 

/«ov 3 5 9 135 9 ^ 

Or ihuSf 
2 2 

(^^•^ y^T^T=^6o-=r5=^^- 

? 3 
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/ortx 2 5 8 80 8 . 
(30.) -x-^X-=^^=-=^;«. 

7 9^ W 63"~ 
Case VI. 

/«ox 4. 1 1 4 1 



\ 1 I 

(34. ) -^ X ^=^= -r— -ci^^.=-4»#. 



8 U^ 128 
16 

Case VII. 
(36.) Here f^=iM=j,.=^^. 

4 

(38.) ■7^<.=^=y/J.=^n.. 



Case VIII. 

5 

(40.) ^ : 7 : :« : 35 the denomiuator. 

Hence~-=-4»*. 
35 

7 x47 • 329 
(41.) 5:7::47: ——-=—— =654. the denominator. 

5 5 

47 
Hence--7-= Am. 
65f 
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^ „ Case IX. 

5 

(43.) t:5: :W:25 the numerator. 
Hence~-=^n». 

4 5x65"*^ 
(44.) 7 : 5:: 65^ ; ^ ^ =5 x 9|.=47 the nmnerator, 

47 
Hence--— -=^iw. 



Case X. 
00 
(46.) Here -^=i^=^^xi.=-5^=^.. 

"38" '^ 

*^ 65f 329 ""1x329"" 329 ""7"" 
5 

(48 ^ 1^ _ 39 _ 19x3 ^ 57 _3_ 
^ '^ 44| 133 1x133" 133"" 7- 



Case XI. 

,,^, 3 3x12 36, , , 

(50.) -^«.= — r =:-T-d.=^d.=:^Jns. 

o 00 

, , 4 16 64 

(51.) ---x-T-=-z-<'z;=9o«. ^i^dr.=Am. 
717 

(52.) -^ X-z-=-^qr8.=Sqr8. Slh. \oz, 12 

u L o 

(53.) -7-x-7"=";r<'^-='<>^« 4 awt^Ans. 
15 

/c. X 5 5 25 , , 

^ ' -g- X-j-=-^2'r«.=2^«. 3^ nmk.=A 
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(56.) -- X'—=z-—fur.=6 Jur. U poUs.^Ans. 

5 15 

5^5 
(56.) — x-r-=-r^<>o<fo=2roo<fo 20pofo«.=^»*, 

^ 1 <4 
2 

9 

6 )BI9 

(57.) -z- X -r-gal.=64: gallona.^Am. 

4 

3 ^ 
(58.) -3- X -rgal-=^ 12 gallan8.=An8. 
^ 1 

3 

• 5 ^ 
(5^0 lo X -rhu8h,=zlb hu8hel8,=:An8 

(60,) --x-r=-r«'.=2«^. 2(?. 194^.=^»« 

5 15 * . 



Case XII. 

19' 96 2 

(63.) 4rf. 3iy.=l9|j..-.^».=-gj^=y».=^n«. 

9' 64 4 

(63.) 9o3. ^^.=:9loz..\-^lb.='r-—=--lb.=An8. 
' '16 112 7 

(64.) Sqrs. m. 1(». 12^.=22300y.(«r/.^^^« 

200704 7 
258048 9 

(65.) 6o2. 15(?M?^«.=6ioz..\Y|Zi.=--=— /^.=^»«. 

2^ 25 5 

(66.) ^qr8, S^naih^H^rs, .'.-~^' ^•=77="5"^'**=- 

6* 32 4 
(67.) 6/ur. lQpoles=z^\fw. /.--^.=:— -==-— a»»7tf.==-. 



(68. 



(89. 



(70. 



(71. 



(72. 



Addition of Vulgar Fractions. 121 

broods ^0pole8=:^\roodi.\^ac»=z-^'aere,=Ans. 

4 o 

54 6 

Sc'O -^hhd.^-rhhd.^zAns. 

63 7 

Here — ^.=-r-5arre?.=^»«. 

Here ^eh,=z--ohaidron,=Aiu, 

Here 2w?. 2rf. 19fA.=403i^owr#. Hence -sr—m. 



•=-z-mon<A. = -^/w. 



3360 



ADDITION OF VULGAR FRACTIONS. 

3 Q 5 126 48 
Here by Case I. Rule I. _+-+-^=^^+-^ 

140 314 , 146 .73 . 

= = =1 , or 1 — =An8. 

168 168 168' 84 

Or thus, 2 )4,7,6 

2,7.3 ^x3=63 
2x2x7x3=84 the 4 

least common de- ^'^ q_04. 

nominator. — X ^ — ^^ 

^X5=70 
o 



157 ,73 . 
= 1 — =.Ans. 



84 84 
^ . 2 . 3 ^3 . , 1 9 5 .14 

^ 1 13 9 15 325 30 370 ,70 U , 



122 Addition of Vulvar Fractions. 



;,, 2 2 10 , 6 16 1 , ^ . , 1 ^l , 

,», a_ JT^ 1 _£ 7^ _4 2 ,11_16 33_ 

' 3'''8 + 2~8''"8''"8~3''"8 ~24''"24~ 

49 1 11 

-=3-. Then. 6+6+4+2-=17-=^«,. 

5 i. d. 

(7.) Here— x-r =J5 

5 X!?** 
and -g-^Y = ^^ 

iSw»i=15 10=^n«. 

8, d. 

/o X TT S 20 49 

(8.) HereyXY=y«=13 4 

and i = f 

iSww = 13 Jfrr^W*. 



3 02 dwt. gr. 

3 t5{ 
(9.) Here^Xy =9 

10 

and Y" X — = ^ »«^^*. = 38 

g Sum = 9 3 H =^yw. 

4 C2^?^. gr. ZJ. 03. (^. 

4 ^^ 
(10.) Here -^xy^lC o 

8 
,5 X$ 40 

T ^ T^T^^" 13 5i 

3 /Swt»=l6 13 5i=^rw. 



Subtraction of Vulvar Fractions, 123 

mhugh.peeks. 
(11.) Her6-|-XY=24 

and — xy= 3 



Sum=:ii^ S=:Am. 



6 in. h.c» 
1 % 
as.) Here~xy=6 C 

andyXY= ^ 

8um= 6 2=zAn8. 



SUBSTRACTION OF VULGAR FRACTIONS* 

(2.) Here 5 3 J 24.^6)x6 (24-^8) x 8 ^QO 
^ ^ 6 8 a4 24 24 

,^. „ 17 9 17x10 9x3 170 27 143 
(3.) Here— =■ 



3 10 3x10 3x10 30 30 30 
=4~=^n5. 

H ^Q 3 6x38 47x3 1 90 14 1 __ 

^ ■' ®^®47 5 ""47x5*" 47x5"" 235 2:i5 "~ 
49 

235 

19 2 21x19 20x2 399 40 



:-=-4lW. 



(5.) Here 



20 21 420 420 420 420 

359 



420 



^ (6.) Here64J— ^=63J=^n«. 



J24 Reduction of Fulmar Fractions, 

5 8, d. 

3 % 

(7.) Hereyxy=15 

3 

and ■— X --= 9 

Diff.=14 3=^n». 



4 
(8.) Here — x-T-=S^- 



id. 



Biff,=l\d^Am. 

3 02 (^^. gr. 

(9.) Here -^ X y =9 

10 

^ ^ ^ ^^ q ft 

and-^Xy=y= 3 8 

3 i){f. =8 16 16=^n^ 

4 cwt. qr. lb, oz, dr, 

(10.) Here -1x^=16 

§ I 



8 

andYXY=y= 13 5i 

Biff. = 15 3 27 2 i0f = .4»«. 



3 



1 ^hmh.pecks. 
(11.) Here -^x— =2^ ^ 

and-— x-r-= *' 
% 1 



IHff,^%^ X^Ans. 



Fractions 1 25 



6 in, h.e. 
(12.) Here^XY=6 

aiidyx-r-= 2 



Biff.— 6 \:=Ans. 



MULTIPLICATION OF VULGAR FRACTIONS. 

/nx .^3 ,^6 343 83 20169 „^^ 9 , 
(3). 48^x13-=— x-^=-3^=6725^=^n,. 

81 
^ m 83 6723 «^^3 ^ 

2 

.V «^6 ,o3 4306 129 555474 24 
(4.) 430-xl8^=^X— =^^=7985- 

=zAnB. 

(5.) •^XT^T'^T=49=^'**- 

7 
3 

. X ^ ^ ^ 5 3 , 

(6.) ^xyXYXY=-g=^n,. 

2 9 

(7.) Y^T^T^T^'T^ 

ox 1 3 5 15 , 
8.) -x-9-Xy=^^=^^. 

,^,41 5 205 37 . 
(^•) Y^T=-42-='42=^^- 

(10.)yx|=f=16=^n,. 
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/., V ^1 1 19 1 19 „1 . 

(12.) Here iE3Jx£3i=^x^=-^=ieiO 6i|i 



DIVISION OF VULGAR FRACTIONS. 

7 
,„. 14 8 X» » 7 . 

(**•> 27^=«'^T=y=^'"- 

243 

(3.) 67a^-M3^=^X~=-y-=484=:^n,. 

5 

2153 

(4.) 7935f4-M8f=:-^X-^=-g-=4304=^iM. 

5 

3 

/KN 3/2 3 6\3 ^ ^ $ 9 . 

2 
, , /2 16\ /6 3\ 2 16 7 4 896 

^^•^ (,T^TJnT^Try^T^T^T=-45-= 

l94|=:-4««. 2 

^^ /I 2\ /2 3\ 1 5} U * 2 . 



no . n n_ w_ 55 1 

^^•> 12 ~U ^1/^5} ^T^ 7 



55 

55 

21 

is 

3 

..X 5 7 5 10 50 ^ 

^^•^T-^To=T^T=T=^^=^^- 

2 
,,^, 16 24 W X 2 ^ 



=— =244.=r^fM. 



Fractions. 1 27 



143 

m 



, , ^ /4 91\ %W ]^ 1 143 ^,. . 
(11.) 5205|4-(yXyj=-^xf X-^=-^=7lM 

(12.) 3i^9i=^ X ~=-^=^»«. 

3 



THE SINGLE KULE OF THREE DIRECT 
IN VULGAR FRACTIONS. 

.X A . ^ *T , ^ 6x2x11 11 
Sd.=Ans. 

(3.) As^t. : iii.::iewt. : "L^^lJ^^n s 8=a. 
(4.) As 3,.:|».::|,. :|^I^=I^=^.=i^V».=^. 

(6 ) A8|«B.:jJ.::V«»-:^^^4^=7/. 0», Bid. ^.=Ani. 

o \^63 \f 193 
(6.) As yffd.:m».::'i^yd.: ^ =3?. 0». Girf. 

, , . „ , . . , 10x16x284 284x25 

(7.) As Aw*. : »f*«.::v<w<.: g^^^, = — 3 — 

=1187. 6«. 6d.=Ant. 

(8.) As 4yrf. . V**. . . V y*- • 3x5x7 ~ 5 ~ ^ — 
97. 12«.=^n<. 

(9.) As i^,:^.::{qr. (or | of an ell.) : ^-^^^=27.=^. 

(10.) Asi».:ii7.::w».:-^^^^=T=457. n*.6rf. 
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i.XA ^J.^^s ., ^^^X4 ^ .1x125x192x4 

,11.) A8iyi.:«|5,...___.y^. : — r^[sx7 — "^ 

i20oo-,Q5/, 14*. 3H. 4f.=-4n*. 

* 2x8 1x4x2x8 

17«. 2Jrf. iy.=^ns. 



SINGLE RULE OF THREE INVERSE 
IN VULGAR FRACTIONS. 

^ 14 1x^x12 12 

. c« . . 1x581x2 581 

(..) Asi.e.^.:3s.^.::.^3,e.^.:--__=__ 

o . A « J ,, ^ X ^ 6x13x5 6x13 _. 

I.) As 4»». : 1^. : : v»». : ~~^=u= i ^*»-.= ^«». 

7x11x2 7x11 

(5.) As loz, : Vs. : : loz. : -; — r — — = — r — = 15*. 44=^ 
^ ' T T T- 1x2x5 5 ^ 

3x15x4 

(6.) As it/d. : Vyrf. : : ^d. : -^^-^^^-^=15y(fo.=^m. 



THE DOUBLE RULE OF THREE 
IN VULGAR FRACTIONS. 



(1.) -^e^^. : V^^- ) . . ai7 



21 7 

)S5 W % 1 1 147 67 ,, ,^ ,^ 
Hence -^xyX:^X-^X^-^=-35-=l35=£l 16*.^9J. 
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(2.) ^. : V^. )...oo7 



3 ^ 25 

Hence ^x^^x^^x-l x-L=75/.=^fw. 
H 1 1 ^ ^ 9 

!9 



(3.) '^ dayBi^dayB\^,^j. 



1 1 30 20 97 ,.,«,.. 

Hence -x jX yXy Xy=5TS^°/.=39/. 18«. iT^^ef. 

5 

1 ] ^ 'iO 97 

Or, by cancelling the terms, — x-7rX-rX~rXTr= tW^« 

^9119 

=39/. 18*. 4f^.=-4»«. 

(4.) -}.(% : V^ ]"37s 

\ persona : 4 persons j * * ^ ' 

1 31 ^ 37 777 , ^ , , 

Hence -^X-t-Xt x^=— ^— «.=4/. 17». Ha!.=^n«. 

' 2^^.; x^j]'-''^ months. 

3 

3 X^ ^ 1^ 5 
Hence 75^^X-j-X«2= | =9 months,^ Ans. 



(6.) ¥W- : T°»». ) «A / 



5 3!? 

„ 1 !? lijO ^^ ^ 

Hence "^X^X ^ XfjcX Y=15 cwt.=Ans, 



130 Decimals. 

DECIMAL FRACTIONS. 



ADDITION OF DECIMALS. 

(1.) 72-6 (2.) 30-07 (3.) 3-5 

32-071 2-0071 47-26 

21574 59-4 927*01 

371-4 3207-1 2-0073 

^'■^^ 3298-5771 15 

480-8784 == 981-2673 



961-7568 



(4.) 52-75 (6.) 3275- (6.) 27-5 

47-21 27-514 52* 

724- 1-005 3-2075 

31-452 725- 5741- 

3075- 7-32 2720- 

3930-412 4035-839 8543-7075 



SUBTRACTION OF DECIMALS. 

(1.) -2754 (2.) 2-37 (3.) 271- (4.) 270-2 

- 2371 1 76 215-7 764075 

•0383 -61 55-3 193-7925 



(5.) 571- (6.) 625- (7.) 23*415 (8.) -107 
54-72 76-91 3742 -0007 

516-28 548-09 23^0408 -1063 



MULTIPLICATION OF DECIMALS. 

(1.) -2365 (2.) 2-071 ^3.) 27-15 

'2435 2-27 25-8 

Prod. •05758775 4-70117 686-895 



Decimah. 



181 



(4.) 



79347- 
23-15 



Prod. 1836883-05 



(7.) 



7-70071 
27-35 



Prod. 210-6144185 



(5.) 



(8.) 



17105- 
-3257 

5571-0985 



5-721 

•0075 

'0429075 



(10.) 



20-15 
-2705 



fll.) 



(6.) 



(9.y 



17105- 
-0237 

405-3885 

2-07 

■007 

'01449 



•907 
•0025 



Prod. 5-450575 



•0022675 



CONTRACTED MULTIPLICATION OF DECIMALS. 
(13.) 



3-141592 


(14.) 


2-38645 


(15.) 


375-13758 


8347*25 




5712-8 




4237-61 


1570796 




190916 




37514 


62831 




4773 




22508 


21991 




239 




2626 


1257 




167 




113 


94 




12 




8 


25 


Prod. 


19-6107 




6-:i76-9 



Prod. 165-6994 



(16.) 375-13758 
4237-61 

37513758 

22508255 

2625963 

112541 

7503 

1500 

Prod. 6276-9520 



(17.) 



395-3756 
24657- 

2767629 

197688 

23722 

1582 

79 

299-0700 



NoU, — ^We need not make uae of any more figures in our multiplier 
lan what stand even with our multiplicand to the left, as in Exam\^le 16 . 
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DecinuUs. 



DIVISION OF DECIMALS. 

;j.) 6-321)8564-&25(1354-9=^iw. 

6321 (2.) U4)48-000(33'33' 

432 



:=At 



22438 
18963 

34752 

31605 

31475 
^5284 

61910 

56889 

5021 



Quotients. Remainders, 



(3.) 3-35 

,4.) 1196-17 

(5.) 275-4 

(6.) -00069 

(7) ll48.yii 




235. 

1204 

425 

49452 



480 
432 

480 
432 



480 
432 



48 



Quotients, 
(8.) -0000197 
(9.) 213*727 
(10.) 535-6 
(11.) 2325-2 



Itemainde> 

17 

100 

110 

100 



CONTRACTED DIVISION OF DECIMALS. 

(13.) 5-2714l67)8'758615(l'66l=.^n«. 

5271 

3487 
3163 

324 
316 

8 
5 

(14.) 8-7586)51717591-(5904778-275=^»«. 

(15.) 217-35)25-1367(-115=^«5. 

(16.) 123415)51-47542(417-092=^n«. 

(17.) 7 9863)70-23(8-793=^w«. 

ilfi) 3-712)27-104(7-301=^n«. 



Decimals, 



133 



EEDTJCTION OF DECIMALS 

Case I. 

(a.) 4^=l'0-^2='6 decimal ; for 2 : I : : 1-0 : b^Ans. 

(3.) 1=3-00-2-4= '76 decimal ; for 4 : 3 :: l-OO: -75=^ 

(4.) |=3-000-T-8=-375 decimal ; for 8 : 3 : : 1-000 : 
•375=^»*. 

(5.) V7=5-000()-r26=-19a3076+decimal ; for 26 : 5 :: 
1-0000 : '1928076+= Jtjw. 

(6.) Here fj-of 4f =fff =|4=-6043966+decimal req. 



«. 



(7.) 20|5_ 
Ans.='2b 



(8.) 20|9_^ 
i/»«. = *45 



9. 



(9.) 20|16 
An8,=z'S 



(10.) 125. 6rf.=12i«.=V«.= 



2x*^0 
Or, by Note 2nd. 



25 ^ 

^925.>^iw. 



12 

20 



6' 
12-5 

•625=^n«. 



(12.) ^=^=9.=u4;w. or, 5 



6- 
4-5 



'9:= Am. 



(13.) 20 
12 



17 
11-85 



•9875=^»«. 



)15.) 28 
4 



14-0 
2-5 



•625=>^n«. 



(17.) 2 
4 



1-0 
2-5 

-622=y^n«. 



(14.) 



11 



I 



16(2 

^8 



12- 
6" 



•75 
•375 



•046875=-^»5. 



(16.) 40 
8 



4- 
61 



'7625=An8. 



(18.) 4 
63 



4-0 
-5 



-071428+=^;t«. 



134 Decimals, 



(19.) 4 
36 



1-0 

2"-i5 (20.) -35^=-142465+=:^. 



0625=^t«. 



(22.) '9875xl2x20=lloz. \7 dwU.=Am. 

(23.) '046875x16x16 (26.) '071428x63x4= 

=zl2dr.=Am, ^ gal. 2 gt.zzzAns. 

(24.) •6vJ5 X 4 X 28 =^ (27.) '0625 x 36 x4=2 

2j'r.l4/J.=:-4»^. gal, 1 qt.=zAns. 

(25.) •625x4x2=2^^ (28.) -142465x365 = 

l|7^.=:u^n«. 52 dayB.^zAns. 



THE RULE OF THREE IN DECIMALS. 

(2.) As I m. : 1'275/; : : 640 m. : 1'275 x540=688-5 

=688/. lOs,z=iAiM. 

, 2-6375 X 140-6 
(3.) As 1'l5gd8. : 2'6375?. : : 140-5yfll». : =7^- 

r=47-8l53=47/. 16«. S^d, 'n=Ans. 

(4.) As 7-625 cwt. : 36'6375;. : : 2'4375 cwt : 

)6'6375x 2-4375 ,,^,,,^, ,,, ,^ ^,, , . 

z-TTT-^ =11-71198/.=:IU. 14«. 2H '5=:An8. 

7'625 

(5.) First 24 ^(w», 12 <?m7^. 22'r«. Mlh. 12oa.=:882796o2. 

hen we have, as 882796 02. : 3678'3167. : : I02. : 

^78-31 6' , ,, , , 

^^^^=.004167.= !^.=^... 

(6.) As 1-5 M. : 3-5*. : : 326-25 Ih. : , -=761 

1'5 

5».=38;. U, M.z=:Ans. 

9197 v2*95 
(7.) As 480^r. : 2-951/. : : 9197^r. : ~-^ = 56* 

5232/.=:56/. 10«. 5ii.+=^?w. 

(8.) As 1 yi. : 10-5rf. : : 827*75 yds. : 827'75 x 10'5 = 
8691 375rf.=:36/. 4*. Sid. -35=^««. 

(9.) As 625yr.;34/.::4%r.:?i-^^=51Z.=J[n«. 

•4IQ 

32*775 x3*5 
(10.) As 1-076/. : S'5gds. : : 32-775/. : — j-^rr = 

106 yds, 2 qrs. 3 n.^s^Aw* 



Square Root 135 

(11.) As '480 ^n :5-5«. :: 10804 yr. : i^55i^~= 
' ^480 

123-7968«.=6/. 8«. 9ii. •I98=^iw. 

(12.) As lib. : l-25«. :: 1727^. : 1727x1*25 =2158- 
75«.=107/. 18*. U.=:Am, 

(13.) As 112ZJ. : 2-475/. : : SISS/J. : £15i^|i!? ^ 

1JS-540625/.=113/. 10«. 9H=i/iM. 

(14.) As I <w^. : 2*8;. : : 40 5 cwt. : 405 x 2-8=1 13'4/. 
= 118/. 8«.=^n*. 

(15.) As 5-3'«.:Io2.::212«.:--^=:39o«. l6dwi.=An. 

(16.) As 2898/3.: 187-1625/.: :i /3.: = 

•064583'=15i(/=u4iw. 

( 1 7.) As 29-25 lb. : 10-5625;. : : 3 ». : 29-25 
1-083'=1/. 1«. 8d.=An». 

1 '083' V 112 
(18.) As 3-5/3.: 1-083'*.:: 112/3. :^!-^'^~=34-6'5. 

= 1/. 14*. 8(/.=>^««. 



EXTRACTION OF THE SQUARE ROOT. 

(2.) 10|69|29(327=u4»*. 
9 

62)169 
124 



647)4529 
4529 



186 



Square Root, 



(4.) 7|59|67|96(ii756-228 A. 
4 
(3.) 2i26|87|41 1506-23^im. 47)359 

1 329 



26)126 
125 



545) 3067 
2726 



3006) 18741 
18036 



5506) 34296 
33036 



30122) 70500 
60244 



55122) 126000 
110244 



301243)1025600 
903729 

•121871 



551242) 1575600 
1102484 



5512448) 47311600 
44099584 

•3212016 



(5.) 36|37l296l(6031 -4n«. (6.) 22|07|l2|04(4698 -4fw. 
36 16 



1203) 3729 
3609 



86) 607 
516 



12061) 12061 



929) 9112 
8361 



9388) 75104 
75104 



(7.) 32|71|-42|07|(57-19^««.(8.) 47|95|-25|73|10(69-247 
25 36 Ans. 



107) 771 
749 



129)1195 
1161 



1141) 2242 
1141 



1382) 3425 
2764 



11429)110107 
102861 

• • 7246 



13844) 66173 
55376 



138487)1079710 
969409 

•110301 



Square Root. J 37 

(9.) 4|-37|25|94(2-091 Ana. (10.) 2|-27|10|95|70(1-50701 
4 1 Ans, 

409) 3725 25)m 

3681 125 



4181) 4494 3007) 21095 

4181 21049 



•313 301401) 467000 

== 301401 

165599 



(11.) •00|03|27|54(-01809 ^.(12.) 1|-27|00|54(M269 ./»«. 
I \ 

28)227 21) 27 

224 21 



3609) 36400 222) 600 

32481 444 



•2919 • 2246)15654 

=^ 13476 



22529) 217800 
202761 

•15039 



TO EXTRACT THE SQUARE ROOT OF 
A VULGAR FRACTION. 

2304_ 192 16_ 4 

^^^'^ 5184^432 ""36"" 9 ' 
and-v^ ^=^=:An8. 

, ^ 2704 16 , J6 4 . 

(^^•» 4225=25 ' ^^^^25=T=^^- 
. ^, 9216 36 , /36 6 

^'''^ 12544=49' ^^^^49=T=^^- 

275 25 
(16.) Here ■-^=—=•8064516129 
^ ' 341 31 

and -/•8064616129=-8980^+=iln%* 



341^ 



13d Square Root, 

\ ST'i 1 11 

306'227+=-89802+=^»«. 
(17.) HereJ|^=jl^v'(367x476)=jL^l69932= 
— ^x412-22808+='86602+=^»i. 

m HereJi^=-^^(478x549)=^v/262422 

=-555"'/(9 X 29l68)=-^v/(3* X 29158)= 

3 /„o,.o v^88t58 170-75718 + 
__^29158=— f^^— = j^g- -= 

-9d309+=^M. 
(19.) Herev/51Hj^=y=7i=^«. 

(20.) Here ^/2^^=^ :^=^=5i=^„. 

/ 484 22 
(21.) Kere^/9i^^-^:=y==3j^==An8. 

(22.) v/854|=4/85-95'=9-27+=^n5. 

/ 12Rd - 1 1 

or; v^8544=J-_==->^(lQ89xl5)=^^/ 

139-05+ 
193635= rr-^ =9-27+=^fM. 

/«ox rr /oc 61 ' La. ^^ a/^ST 20-6639+ 
(23.) Here^8f=y=-J(61x7)=^^L__ = _jr 

=2-9519+=-4n«. 

. . /32 1 „^ ^, ^/160 

(24.) Herev/6f=Jy=y^/(32x5)=^^^y— = 

12-6491+ ^ ,^^^ . - 
l-=2-6298+=-^fW. 



Cube Root, 139 

The Application. 

(1.) Here 576»=576 x576=331776=/^»«. 
(2.) Here 97'=97 x97=:9409=^n«. 

To find a mean Proportional between a/ny Two given Numbers* 
(4.) Here y/ (4276 x 842)=:-v/3600392= 1897-4+=^. 

To find the side of a Square equal in Area to any given 

Superficies. 
(5.) Here 4/160=12-649+=^««. 
(6.) Here v^750=27-38612+=^n«. 

The Area of a Circle being given to find the Diameter. 
(7.) Here a/ 1 sq. ftcre = a/\QO sq, perches = 12«649+ 
perches and 1-12838 x (12-649+) i?^<?A<?«=14-272j!><?r<?Atf»= 
diameter of the cow's circular range, and half of which —^^ 
yards=z [(7'136+) — \] perches =^'lSQ+perches=Ungth of 
the cord required. 

The Area of a Circle being given, to find the Periphery or 

Circumference, 
(8.) Here as 1 : 12-56637: : 12 the area : 150-79644 the 
square of the periphery. 

Hence v^l60-79644=12-2799+=^w«. 
(9.) Here 3-5449 x \/160=3-5449 x 12-649+=44-839 
+=zAn8. 

(10.) a/QO" X 45*=v^3600 X 2026= v^5625=75y(fo=^. 
(11.) v^(33=»x26=*)= ^/(900 + 626)=^1525=39-05+ 
fect,=Ans. 

Any number of Men being given, to form them into a Square 
Battalion, or to find the number of Hank and File, 
(12.) Here v'331776=576=^n«. 
(13.) Here -v/48841=221=J[n«. 



EXTRACTION OF THE CUBE ROOT. 

Alexander Ingram* s Method. 
(2.) 3 389|017(78 

7 = 343 

Trial divisor=3x7'*=3x49=l47 46017 

213x3 = 639 

True divisor =15339 x 3 = 46017 



« » % 



140 Cube Root. 

(3.) 5|735|339(179=^n«. 

V =1 

Trial divi8or=3 x l'=3 4735 

37x7=259 

True divisor =569 x 7=3913 



r= 49 822339 

Trial divisor .... =867 

619x9 = 4671 
True divisor =91371 x 9=822389 



(4.) 3 32|461|759(319=^>M. 

3 =27 

Trial divi8or=3 x 3^^=27 5461 
91x1= 91 

True divisor =2791 x 1= 2791 

P= I 2670769 

Trial divisor =2883 

939x9 = 8461 

True divisor =296751 x 9= 2670759 



(6.) 3 84t604|519(489=^. 

4 =64 

Trial divisor. .=4^x3=48 20604 

123x3 = 869 

True divisor =5169 x3 = 15507 

3*= 9 5097519 

Trial divisor =6547 

1299x9= 11691 

True divisor =566391 x 9=5097519 



Cube Root. 141 

(6.) 3 259|694|072(638=^£ 

6= ai6 

Trial divi8or=6» x 3 = 108 43694 

183x3= 549 

True divisor = 11349x3.. = 34047 



3»= 9 9647072 



Tiial divisor = 11907 

1898x8= 15184 



True divisor =1205884 x 8 = 9647072 



(7.) 3 48|228|544(364=/^n«. 

3 =27 

Trial divisor. . =3» x 3=27 21228 

96x6= 576 

True divisor =3276x6 =19656 



6*=rr 36 1572544 



Trial divisor =3888 

1084x4= 4336 



True divisor =393136 x4=1572544 



(8.) 2 27|054|036 008(3002 =./w«. 

3=27 

Trial divisor=3' x 3=27 54036008 

9002 X 2= 018004 

True divisor =27018004 x 2=54036008 



142 Cube RooL 

(9.) 3 22|069|810|125(2805=X 

2 =8 

Trial di.=2'x3=l2 14069 

68x8= 544 

True divisor . . = 1744x8. . = 1 3952 



8»= 64 117810125 



Trial divisor.. =2352 

8405x5= 42025 



True divisor.. =23562025x5 =117810125 



(10.) 3 122|615|327|232(4968=i<. 

4 = 64 

Trial div.=4»x3=48 58616 

120x9= 1161 

True divisor .... =5961 x9. . =53649 



9*= 81 4966327 



Trial divisor. . . . =720^^ 

1476x6= 8856 



True divisor. . . . =729156 x 6 =4374936 



6"^= 36 591391232 

Trial divisor . . =738048 

14888x8= 119104 

True divisor . .=73923904x8=591391232 



(11.) 3 219I365|327|79U6031=^. 

6=216^ 

Trial di.=6'x3=108 3365327 

1803x3= 5409 

True divisor . . = 1085409 x 3 =3256227 



3»= 9 109100791 



Trial divisor .. = 1090827 
18091x1= 18091 



True divisor .. = 109100791x1=109100791 . 



Cube Root. US 

(12.) , 673|3731097] 135(8766=^. 

8=612 

Trial di.=8'x3=193 J61373 

247x7= 1729 
Trne divisor ..=20939x7 = 146503 

7^= 49 14870097 

Trial divisor ..=22707 

3616x6= 15696 
True divisor . .=3388396 x 6 =1 37 16376 

& = 36 1161731135 

Trial divisor . —2302128 

26285 X 5=^_131425_ 
Troe divisor ..=230344225x6^1161781125 



(13.) , 12-|9771876{3-35=^iM. 

2= 8 

Trial diviBor=a'x3=12 4977 

63x3= 189 

Truediviflor = 1389 x 3 = 4167 

3'= 9 810875 

Trial divisor = 1587 

696x6= 3475 
True divisor...... = 163175x6 = 810875 



(14.) 361155l-097l576(33-06+=^. 

3'=27 
Trial di.=8''x3=37 9155 

93x3= 379 

True divisor.. =2979x3 =8937 

3'= 9 218037676 

Trial divisor.. =3367 

9906 X 6= 59436 

True divisor .. =33729436x6= 196376 616 



144 Cube Root 

(16.) 8 •001|906|624(-lJJ4=i<. 

1= 1 

Trial divisor Px 3=3 906 

True divisor .... =364 x 2 .... = 728 



2*= 4 1 78624 



Trial divisor =432 

364x4= 1466 



Truedivisor =44656x4 ..= 178624 



TT M 260 M 125 V125 6 
^^^•' ^^"^V"686"=V"34r^V8r3=y=^^- 

(17.) Here ^ ^^^^- ^ ^^^ ^3^^^^-^-^«.. 

^^'•) ^^^^ V 6130= >/ 27=V^7=y=^^- 

' / 343 V343 7 
(19.) HereVl2if = J -^=,-7^ =-=2i=^»* 

„ X rr , /.«e . ' 150653 V50653 37 „, 

The Application. 

(1.) Here 47'*=47 x47 x47=103823 cuh. in.z=:Ans. 
(2.) Here 12^=12x12 x 12=1728 <?wJ.yi{.=^««. 
(3.) Here (V389017f =73'»=5329 sq. fi.=Ans. 

Between two given Numbers to find two mean Proporttonak, 

(4.) First 162-7-6=27 ; then V27=3 

Hence 6x3=18=1*^ ^w«. And 18x3=54= 

^nd Am, 
(5.) Fii-st l08-r-4=27 ; then V27=3 

Hence 4 x8=12=l«^ Ans. And 12 x 3=36= 

2nd Ans. 



Simple Interest, ] 45 

To find the Side of a Cube that shall he equal in Solidity to 
any given Solid, as a Glohe^ Cylinder, Prism^ Cone, Sfo. 

(6.) Here V 10648=22=^n«. 

The Side of a Cuhe being given to find the Side of the Cube 
that shaU be double^ triple^ Sfc, in capacity to the Cube given, 

(7.) Here V (3 X 12^=V(3 x 1728)=V5184= 
17*307 in,=Ans, 



EXTRACTION OF THE BIQUADRATE ROOT. 

(1.) Here 27*=(27*)»=729a=531441=^n«. 

(2.) Here 76*=(76*)*=5776*=33362176=^w«. 
. (3.) Here 275*=(275*)»=75625»= 5719140625=^. 

(4.) Here V531441 = -v/(v^53U41)=v^729=27=u4. 

(5.) Here V33362176 = ^/ (v^33362176) = v^5776= 
76=:Ans. 

(6.) Here V57191 40625= x/(v/57 19140625)= 
v^75626=276=^fM. 



SIMPLE INTEREST. 

The Principal, Rate, and Time given, to find the Interest, 
I. When p, r, and t, are given to find t. 

Formula I. t=j? r t. 

(2.) I[erei?=547Z. 14«.=547-7^:r=-04 ; and ^=6. 
Hence i=p r te547-7/. x -04 x 6= 13 1 •448/.= 
131/. Ss. lid, 2-08 q.=Ans, 
(3.; Here jp=796Z. 15«.=796-75Z.; r=-045: and t=6 
Hence i=p r ^=796-75/. x '045 x 5=] 79/. 58. ^d. 
[j?=principal, ^=number of years and parts in the time, r 
: 1 : 1 interest ofp, when p=z 1 :p when p=l»] 
(4.) Herei?=397/. 9s. 5(/.=397-470833Z. ; r=-035 ; 
and ^=2i=2-5. 

Hence i=zp r t =397-470833/. x '035 x 2*5= 
34-778608/.=34/. 15«. Qd. 3«5499q.r:iAn%, 



146 Simple Interest. 

(5.) Here ^=554?. 17« 6(?.=654-875 ; r=-045 and t- 
3-5. 

Hence t=^r ^=554-875 X 045 x3-6=87-3928125 
=87/. 78, }0d, 1, 1 qr.=Ans, 

(6.) Here 236/. 18«. 9rf.=236^9375 ; ^=3-75; and r 
==*055. 

.-. 236-9375 x-055x3-75=48/. 17«. U, V626q, 

(8.) Here 563/. x 126 x •00016438366=11/. 660856= 
11/. 13«. ^d+=An8. 

i9.) Here 560/ x 60 x •0001369863=4*602+= 
4/. 12«. 0id.+=An8, 

(10.) Here 364-9 x 154 x 0001369863=7*697+= 
7/. 13«. llJ(/.+=^W5. 

(11.) Here 725*75 x74x000l0958904=5-885+= 
51. lis, 8J</.+=-4n«. 

(12.) Here 100x281x0001369863=01369863x281 
=3-84933+=3/. 16«. llJ(/.+=-4»5. 

II. When py r, and t, are given to find a. 
Formula II. a=:p r t-^-p, 

( 14.) Here^=320/. 17«.=320-85/. ; /•=-035 ; and ^=5. 

Hence a=p r ^+^=320-85/. x '035 x 5 +320-85/. 

— 56-14875/.+32085/.=376-99^75Z.=376/. 19«. ll(/. 2 b 

q,z=zAn8, 

(15.) Herei?=679/. 13s.r=679-65/. ; r=-05; and ^=6. 

Hence a—p r ^+j;=ir679*65/. x -05 x 6+679-65/. 

=203-895/-+679-65/.=:883-545/.=:883/. 10«. 10</. 3-2f 

=An8, 

(1 6.) Here J9=926/. 12s.i=926-6/. ; r=:=-04 ; and t=^ 
=5-5. 

Hence a=p r /+j[?=926-6/. x-04 x 5-5+926-6/. 
= ll30-452/.=:1130/. 9«. Od. Vd^q.=An8. 

07.)' Here ^=368-8/. ; r=-065 ; and ^=7-75. 

Hence «=:^r ^+^—368-8/. x^065x7-75+368-8/. 
=554-583/. =554/. Us 7d. ^'QSq.=:Ans. ^ 

(18.) Here ^=273-9; /•=-03; and. the days in the 
decimal of a year may be found by Int, Table page 170, 
Anth.=: -479452,. •./=4-479452. 

ffence a=pr ^+|?=273-9/. x -03x4-479452+273-9/. 
= 5i 0.70765 7084/. = SlOl. \48. \a. ^''i^^'^%^^^l<i.=^>w. 



Simple Interest, 147 

IIT. When a, r. and t are given to find^. 

FOBMULA III. «== 

(20.) Here «=376Z. 19«. 11(?. 2-%.=376-99875Z. ; rz=^ 
•035 ; and fc=^. 

Hence -;- ^ _ 376'99875Z. __ 376-99875/. _ 
^ rt+l •035x5+l~ 1176 "~ 
320-85/.=320/. 17«.==^»w. 

(21.) H.rerr~ ^ ^ 883-545/. _ 883-545Z. __ 
^ '' -^ r^+1 -05x6+1 1-3 ~" 

679-66Z.=679?. i3«.=^n*. 

(22 A n,,,^ ^ _1130>452/. _ 1130-452/. 

926-6Z.==926Z. l28.=An8. 

,^o, „ tf 554-583Z. 554-583/. 

(28.) Here »=— rTT-=- 



r^+1 -065 X 7'75+l"~ 1-50375 
368-8/.=368/. 16«.=-4im. 

,^, , ^ a 810-707657084Z. 

(24. 1 Here «= = = 

V ) ^ ^P ^^^1 -03x4-479452+1 

810-707657084 



1-13438356 



-ziz273-9/.=273/. 18«.=.^»«. 



IV. When a, p, and t are given to find r, 

FOEMULA IV, r = . 

pt 

a—j?_ 376-99875— 320 -85 56-14875 
(26.) llerer=^^— 320-85x5 1604-25 

=r'035 ; hence 31 per cent,^=Ans. 

0— y_ 883-545 — 679-65 _ 203-895 __ 
(27.) Here I— ^^ — ^^9.55^5 "~ 4077-9"" 



"05, or 5 per cent,=Ans, 

(28.) Here r==*=^=lL^^l:i^?=?^'=?5^'=- 
^ ^ i?^ 926-6^5-5 5096-3 

-04, OT ^per cent,=zAm, 
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g_j;554«588— 368-8 l85-783_ _ 
(29.) Herer--^- 353.3^7.75 =2858-2"' 

•065, or 6 J per omt,=iAns. 

r^^ 310*707 6 57084=273-9 _ 
(80:) Herer--^- 273.9x4-479462 "" 

36-807657084 ^« « ^ a 

r=-"03, or 3 per eent,=An8, 

1226-9219028 ' ^ 

V. When a, p, and r are given to find t. 

Formula V. t=: — ^, 

p r 

a--4, 376-99875—320-85 

(82.) Keretyears^j^ears^ 320-85x035 

66-14875 ^ . 

^^''*~iT22975^^*~ y«ar«=^««. 

<j-^ 883-645— 679-65 

(33.) Here ^ y^.=^^.^r.= e79-65x'05 

203-895 
^^* "33^9826^^*^ y««^«-=^^- 

/Q. X ir ^ ^*-:P 1130452 — 9-266 

(34.) Here t vear8=i — ±-year8= — -^^ - — -- — i/eart 
^ ' ^ pr^ 926-6 X -04 ^ 

203-852 r « r, ^ 

= y^ar«=:6*5 or 6i yearB^iAns. 

ei— « 554-583—368-8 

(86.) Here ^ year. =-^^.= 368-8 X. 065 ^'^'^ 

185-783 .„. ^3 > 

— — — y«ar«=7-75, or 7i yeara^Ans. 

r r.s ^ . or—p 310-707657084— 273-9 
(36.) Here ^y.ar*=.^^*= 273^9^r^03 

36-807657084 

years = y ggrg= 4 -479462 yggrg=4 yggr< 1/5 

8*217 
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ANNUITIES OR PENSIONS. &c,, IN ARREARS. 
I. When w, r, ^, are given to find a, 

f i fn — t u 
Formula I. xr : xtu=a. 



(38.) Here 7 x7 x250— 7 x250=l0500. 



10500 



then — — x-06+7x250=je2066=^n«. 



(39.) Here 5-6 x 5-5 x 60 -5-5 x 60=1485; 

then i^ X '045+5-6 x 60=je363-41 25= £363 8 3 

(40.) Here 8x8x28-8x28=1568=-^^»s. 

and i^ X -05+ 8 x 28 =£263'2=:je263 i8.=Ans. 
2 

(4 1 .) Here (by Note after Ex. 40,) 10 x 10 x 75—10 x 75 
=6750 ; and -^— x •025+(10 x 75)=£834-375=£834 75. 

6d, =:zAn8, 



(42.) Here 20x20x37'5— 20x37'5=U26O 
14250 _— — — 

and -~— X -0125+ 20 x 37-6 =de839-0625=£839 U. 

8J.=^n«. 

II. When a, r, and t are given to find «. 

2 a. 
Formula II. 1 1 r — t r+2 ^=«. 
(44.) Here 363-4125 x 2=726-825. 

and 5-5 x5-5x -045— 5-5 X •045+5-5 x2=12-11376. 
therefore 726'825-M 211 375=Je60.=-^^n«. 

2065x2 

(45.) Here (7 x 7 x -06)— (7 x •06)+(7 x 2)=£250=^. 
(46.) Here by the Formula we have. 

263-2x2 _ 

"■■(8x8x-05)-(8x-05)+V^X^^ " 
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(47.) Here [see the Note after Ex. 46.) 
834-375 x4=3337-5 
and (10 X 10 X -OJiS)— (10 x •026)+(l0 x 2)=22-25 
.•.3337•5-^2Q••25=£l50=y^fw. 

(48.) Here 839-0626 x 8=6712-6. 

and (20 x 20 x 0125)— (20 x -01 25)+(20 x 2)=44-75 
.•.6712-5-^44-75=£l50=^w« 

III. When «, tf, and t are given to find r, 

„ T__ 2 a — ^ut 

Formula III. — 7=r. 

utt — ut 

/izix\ -a- 2a—2ut 2(a — ut) 

(50.) Here r= = -^ -'. 

^ ^ utt-^t ut{t—\) 

(363-4125-330) X 2 2x33 4125 66-825 

Hence ■- — =: = 

330x(5-5— I 330x4-5 1485 

=•046. or 4:iper cent,=:Ans. 

(51.) Here u ^=250 x7=1750. 

_ 2x(2065— 1750) 2x316 630 ^^ 

Hence r= ^ ■= = =*06 

nencer- irjr50x(7--l) 1750x6 10500 

or 6 per centra Ans, 

(52.) Here w ^=28 x 8=224. 

_ 2 X (2632— 224) 2x39*2 78-4 - 

^^^^^"= 224 x(8-l) =^2477 =156^=''^- '' 
5 per cent=:An8, 

(53.) Here [see the Note after Ex, 52.) 4 a — 4 u t= 
(4 x834-375)-<^ X 150 x 5)=3337-6— 3000=337-5=divi- 

dend; and%2^x(2 ^— l)=w^(2 ^— l)=160x5 x(10— 1) 

= 150x5 x9=6750=(?e«;«or; 

337-5 
Hence r=^r— ^=-05, or 5 per eent.=^An8, 
6750 ^ 

(54.) Here (see the Note after Ex. 52.) 8 a — 8 u t will 

be the dividend, and u t (4^ — 1) the divisor. 

Then dividend=(8 x 839-0625)— (8 x 150 x 5)=6712'5 

—6000=712-5 ; and divi8or=150 x6 x(20— 1)=750 xl9 

= 14250; 

712*5 

Hence r= =*05, ot & «er cmL-^Am, 

14250 
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IV. When «, a, and r, are given to find t. 



2 /la x^ X 

Formula IV. First l=x:tnen-v/ — [— ^ — -=^. 

(56.) Herea.=— -1=89.— ^—=376, 

and 2IilrZ=:380-25 then ^=v/376+380.— — = 

(57.) Here x=-7— — 1=79' ^^^ „ 7-=^^Q 
^ ^ 'O^S '025x75 

and —-^—=1560-25 : therefore ^=^/(890+ 
4 

79 
1560-iJ5) — ^=v^2450'25— 39*5 = 49-5— 39*5= 10 (M/- 

years) or 5 ^ears.srAns, 

2 
(58.) Herea?=-— — —1=159. 

839-0625x2 ^_^ ,159x159 ^qoa-ok . ^ A*4-er> 
=3580, and =6320*25. .5= v(3o8U 

37-5 X -0125 4 

+6320-25) — ^=V'9900-25— ^=99'5— 79-5=-20 

{qttart&rs,) or 5 yearB,=iAn8, 



PRESENT WORTH OF ANNUITIES. 
I. When M, t, and r are given to find p. 

^ tt r—t r+2 t 

Formula I. — -■- — : xu=p. 

2^r+2 



(60.) Here 5-5 x 5*5 X -045— 5*5 x '045+5-5 x2 = 12 

11375. 

and 5'5 X'045 x2+2=2'495. 

.'.«=— ^-^ X 60=291-3125=£291 6:3: Ans. 
^ 2'495 
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(61.) Here 7x7x"06— 7x-06+7x2=16-5»2 



and 7 X •06x2+2=2-84 
l6v5S 

2-84 



16-52 
.•.|i=-— --X250=1454-225=£1454 4 6=^>w. 



(62.) Here_8_x8x-05— 8x-06+8x2=18-8. 

and 8 X •05x2+2=2-8 

18*8 
.•.^=-— - X 28=jei88=^»«. 
2*8 



(63.) Here [see Note after Ex, 62) 10 x 10 x •025— 



l0x'025+10x2=22-25 and 10 x 025x2+2=2-5 
.•.^=::^^X 75=667.5=^667 IQ^Ans. 



(64.) Here 20 x 20 x -0125—20 x •Ol 25+20 x 2=44-75 

and 20 X •0125x2+2=2-6 ^ 

44-75 
.•.i?=--f4^x 37-5=671 -25=^6671 h—Ana. 

^ 2-5 

II. When p, t, and r are given to find u. 

Formula II. r- 7—7-7:^' x2 «=w. 

1 1 r^t r+2 t* ^ 



(66.) Here t r+l=5-5 x -045+1 = 1-2475 



and 1 1 r-'t r+2 ^=5-5 x 5*5 X -045—5*5 x '045+11 

1*247'5 
= 12-11375.-. w=^^;jy^x291'3125 x2=£60.;=^n«. 

(6 7.) 5e re 7 X -06+1=1 -42 ; and 7x7x-06— 

7 X -06+14=16-52. 
J -42 

•'• ^ =TrT?. X 1464-225 x2=je250.=-4»«. 
16*52 

(680 Here 8+'05+l = l-4; and 8 x 8 x 'OS— 8 x '05 

+16=18-8. 

1-4 
/. «=-— -Xl88x2=je28.=^fw. 
lo'o 
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(69.) Here {$$$ Not e after Ex. 6 8) 10x-OJi6+l = l-26 
and lOxlOx-025— 10x-025+20=2Q-26. 
1-26 
22*25 



(70.) Here20x-0125+l=:l-25; and 20x20 x -01 — 



20 x •0125+40=44-76. 

1*25 
•'• « =44.75 X 671-25 x8=jei50.=-4iM. 



(72.) Here t u--p x 2 =60x5-5— 291-351 2 x 2=77-37 
and 2i?^+^w— «<w=2x 29 1-8125 X 6-5+60 X 5'5— 



60x5-5x5 5=1719-4375. 

77-375 r..K .. ^ ^ 

•'• *" "1719^4375^ *^^ cent,=:An8. 



(73.) Here 250x7— 1454-225 x 2=591-55. 



also, 2 X 1454-225 x 7+250 x 7-- 250 x 7 x 7=9869-1 

691-65 

•'• ^ =7rsT7^-Tir='06> or 6 «^ eent,=zAn8, 
9859-15 



(74.) Here 28x8—188x2=72; and 2x188x8+ 



72 



28x8 — 28x8x8=1440; /. r =-— -=-05. or 5 per 

1440 

eent,^=^A7u. 



(75.) He re [see Note af te r Ik. 74 ) 75x10—667-5x2 
= 166. and 2 x 667-5 x 10+76 x 10—75 x 10 x 10=6600 
165 
6600" 



165 

•'- ^ ~A«7i7»~*^*'^^~ ^^® half-yearly ratio, or 5 per 



cent. = Am, 



(76.) Here 37-5x20— 671-26 x 2= 157-5 land 



2 X 671-25 X 20 + 37-5 X 20— 37-6x20x20=12000. 

157'5 
,\ r =- ="0126, the quarterly ratio which 

answers to 5 per cent. 
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IV. When u, p, and r, are given to find t. 



Formula IV* • — l=a;:thenv^— +- =t 

r u «r ' 4 2 

(78.) Here :^l-lz=-_- — 1=33' 

^ ' r « '045 60 

734. 

and — =— — XTT=21 5*787. also ; — = 284-4957. 
ur 60 X '045 4 

.-. t =^(215'787+284-4957)— ^^-^=22-367— 

16*867=5*5=5i ifear8=An8. 

, ^ ^ 2 1454*226x2 

(79.) Here ^-^^ ^1=20-6995 + 

, 1425x2 .«„^^^^ , 20-6995* 

and rrr — ;r^= 193-896)8; also ^ =107-1173 

260x06 I 

, 20-6995 

.'. r =v/l93-896lS+l07-ll73 — —- = 17-3498 

— 10'S498=7 yearg.=AiM. 

,„. . _ 2 188x3 

V80.) Here l=95f 

and gi4|=268-5714; also I^x-^X*=I6:3- 
28x05 7 7 

9847 : r =>v/ 268-5714+163-9847— 12-79 = 20-79— 12* 
79=8 yea/rs,^=iAm 

(81 .) Here 'isee the Note after Ex. 80.) 

2 667-5x2^^^^^,^, 667-5x2 ^^^^. 



-025 75 76 X -025 



.-. r=:V'7l2+936-36— 30-6=40-6— 30-6 =10 
Aalf-t/earhf paymefnU^ or 5 years. =-4^8, 
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^ -0125 37-5 

and 53-r-^7~^=2864. also ^=3794-56. 
37'6 X'OiaS 4 

.-. r =v^2864+3794-56— 61-6=81-6— 61-0=:20 
quarterly payments, or 5 years,=An8. 



ANNUITIES, &c., TAKEN IN REVERSION, 

I. To find the present worth of an Annuity, &c,, taken 

in Reversion. 

1 1 r — t r+2 t 
(84.) Here, by Fobmula I. — -^ — : x « = 

(4 X4 X •04M4 X >04)+(2 X 4) 5o^,3,.^,3e2Q7= 
(4 X '04 X 2)+2 
p. Then changing jp into a by the 2nd Formula, we have 
a ^ 182:758g07^^ .^ ^^ „, 

^r+1 (5x-04)+l 
3 ^rtf.=^n«. 

^ ^ (8x'05x2)+2 

2867142. 

134^m42^^jj.g^^^g^^^^^^ 18,. l-14rf. 
^ (4x-06)+l 
=Ans, 
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PART IV. 



DUODECIMALS. 

OB, WHAT IS GBHXBALLT CALLBC 

CEOSS-MTTLTIPLICATION, AND SQUARING OF 
DIMENSIONS BY ARTIFICEES AND WORKMEN, 



Ft. in. i 

(1.) » 
8^6 


tee. 


(2.) 


Ft. in. see* 
4^7 


22 

2 3 

8 6 

4 



C 

6 




32 

18 

4 8 

2 11 


27 1 


Q=zAns, 


(4.) 


38 6 U=Ans. 


Ft. in. 

(3.) 9 8 
7^6 




Ft. in. sec. 
3^5 


63 

4 8 

4 6 

4 


. 




24 

3 

3 4 

5 


72 6= 


sAn8. 
see. 


(6.) 


27 7 6=:Ans. 


Ft. in. 

(5.) 7 6 
5^9 


Ft. in. sec. 

^x ^ 
3^10 


35 

2 6 

5 3 

4 




c 
c 

6 




12 

1 9 

3 4 

5 10 


48 I 


(i=zAn8. 




\n ^ y^=iAy« 
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Ft in. see. '" "" Ft. in. see "' "" 

(7.) 7 5 9 (8.) 10 4 6 

7 8 6 



7 
3 


5 9 
5 3 




22 
3 


5 3 
1 4 
1 10 


9 
5 3 


25 


8 6 


2 3 



Ft. in. see. 
(9.) 75 7 
9 8 

680 3 
60 4 8 

730 7 8=^n«. 



/^. tn. see. 
(11.) 57 9 
9 5 



72 


6 


11 






6 


10 


11 


4 






6 


2 


2 


6 


79 


11 





6 


6 



Ft. 

(10.) 97 
8 


%n 

8 
9 


781 
73 


4 

3 


854 


l=Ans. 


Ft. 

(12.) 76 

17 


in. see. 
9 

7 



619 9 1287 9 

24 9 44 2 3 

643 9 '^Ans. 1331 11 '~iz=Ans. 



Ft. in. sec. Ft. in, sec, 

(13.) 87 5 (U.) 179 3 

35 8 38 10 



3059 7 6811 6 

68 3 4 149 4 6 

3117 10 ^z=:Ans. 6960 10 ^=zAns. 



Ft. in. sec. , Ft. in. sec. 

(15.) 259 2 (16.) 257 9 

48 11 39 11 



12440 10052 3 

237 6 10 236 3 3 

12677 6 10= Ans. lO^ft^ ^ ^^^Awt. 
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Ft. in. tse. '" '" Ft. in. sec. " "" 

(17.) 311 4 7 (18.) 321 7 3 

36 7 5 9 3 6 

11209 9 2894 5 1 

181 7 8 1 80 4 9 9 

10 9 8 10 11 13 4 9 7 6 

^n«.=11402 2 4 11 11 ^«a.=2988 2 10 4 6 



The Application. 

1 . Measu/ring hy the Foot Sqttare, as Glaziers and Masons* 

Flat' Work. 

§ 

(19.) First 7 10 \ 

6 8 > ^Atf heights added. 
5 4) 

19 10 sum, 
3 windows, 

59 ^ in a tier, 
3 \\ in a breadth. 



178 6 
54 6 6 



233 whole swperficies. 



Sq.ft. aqpta. aq in. 

Then 283 6 at I4d. per foot 

|2<?.||.|233 ~=1«. 

38 10 = 2(?. 

Oi =6 sq, in, 

2,0)2 7,1 ibr 
JB13 11 10t=i4ns. 
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(20.) Firit 4 10 = length, 
2 11 = breadth. 



9 
4 

14 


8 
5 

1 


2 

2= superficies of one squa, 
8 


112 


9 


4= eight squa/res. 



d 8qfl. tqptt. tqin. 

Then I 4 II [ 112 9 4 at ^d, per foot. 

37 4 = U. 
4 8 = i ^. 
3J = 9 5$'. j[?^«. and 4 «$'. tn. 

2,0)4,2 3i 



Jg2 2 3i 



^. in, 
•21.) -F«r«^ 1 6=mdth. 

3=:height, 

4 6=1 window, 
8 



36 0= eight mndows. 



Tien 36 aj'.yiJ. at 7f<?. per sq. foot, comes to U. 3*. Sd,=A, 



Ft, in. 
(22.) i^w-«^ 5 1=:length, 
1 10=Jr^<w?^A. 

6 7 
4 7 10 



10 2 10=«e^^r/^>9 of the slab, which at 6«« 
•y27^4 ^^0^^ ^ 31. l«.'5c?.=J.n8. 
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2. Measuring hy the Yard Square^ as Faviers, Painters, 

Plasterers, and Joiners, 

Ft. in 
(23. j 74 9=ilength. 

11 Q =width. 

82Q 3 
37 4 6 



859 7 6=superfieies of the room. 



Then 859 sq.ft/Jsqpts. 6 sq,in. after the rate of Zs. iOi^^. 
per sq. yard, comes to \Sl. lOs. lid.'{'=:An8. 

Ft. in. 
(24.) First 68 Q=len^h. 
54 9= hreadth, 

3159 
43 10 6 

3202 10 6= :=(trga of the yard. 

Then 3202 sq.ft. 10 sq.pts, 6 ^j^. m. o/iJ^ the rate of A.id. 
per sq. ya/rd^ comes to 71. Os. 10Jd.+=^««. 

M. in. 
(25.) First 97 S=compass, 
9 I 0=heiyht, 

879 OT 
81 4 8 



960 4 %=: superficies. 



Then 960 «y.y3f. 4 sq.pts. 8 ^j'. «». a/3f^ the rate of 2«. 8}(?. 
per sq.yardf comes to 141. 1)«. 2i(?.+=-4»«. 

F^. «». 
(26.) First 8 3 =length. 

6 6 =:hreadth. 

49 6 
4 1 6 

53 7 6=5 sq. yds, S sq.ft. 7 sq.pts. 6 «j. 

•It. content. 

Tken dsq.yds. 8 ag./t. 7 sq. pts. 6 «q.«n. a< 6s. 7id. |>er 
tf^. yardy comes to \l. \^». ^\d.-V=^AiftA* 
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M. in. 
(27.) Fird 27 \0==length. 
_14 ^=hreadth. 

389 8 
20 10 6 

410 6 6 =45 sq, yds. 5 sq.ft. 6 sq. pts, 

6 sq. in^area. 

Then 45 sq.yds. 5 «g./i(. 6 sq.pts. 6 «g. in. a/ 3«. 2(2. per 
5(^. ^ar(2, comes' to 7Z. 45. 5i(2.+=^n«. 

(28.) FM 68 Q=length. 
5 6=3r^^A« 

342 6 
34 3 



i>t/.=376 9=4l'86i' sq.yds.=area of the footway 

Then 41*861' sq. yds, at Ss, 6d, per sq. yd. comes to 146*5 U. 

Ft in. 

Again 42 9=/ro»^. 

68 6 =(%?^A. 

2907 

21 4 6 



2928 4 6=arca of the court-yard 
376 9 0=area of the foot-way. 

Dif =265\ 7 6 =283*514 s^r. y(fo. 

T^en 283:514 5^. ^(25. at Ss. per sq, yd. comes to 850*545. ; 
whence 850*545.+146*5l5.=997*05=49/. 17«. 0H+=^- 

Fi, in. 
29.) First 21 S=lenyth. 
U I0 =hreadth. 

303 4 
18 8 



321 4 8=35*709 5^. yrf*. 
r^en S6'709sq.yds. x 10(2.=857'0^d.=\X,^%,^i.-V=-^'«^' 
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(30.) First 83 S=height 



, o ft > of the roam. 

12 o=compa8S ) •' 



1004 
41 10 

1045 10= 116-2307 sq. yds. ; then 116-2037 
x65.=697-2222«. 

Ft. in. 

^^'''" 3 libltdth ] ^-^ ^^' '^'^^'^'' 

23 
3 10 

26 1 0=: surface of one snutter, 
3 

2)80 G=:surface of three shutters, 

403=W/-tt^orA:=4'472' 5^. yards. 

Then 4-472' x 6s. =26-83'5. 

Ft. in. 
Once more 3 6= height ) .,, , 

7 0= breadth \ofihedoor. 

2|24 6 

12 S= half'Work=. 1 '36 sq. yd, then 1-36 x 

6«.=8*16«. 

Lastly 697-22-22«. + 26-83'«. + 8-l65.=732'2l55«.=36/. 
12«. ^id.+=Ans. 

3. Measuring by the Square of 1 00 feet, as Flooring^ 
Partitioning, Roofing, Tiling, ^c. 



Ft. in. 

(31.) Here 173 10= 
10 



wm 

0=:^length 7 /.., .... . 

l=breadth \ofthe parttttontng. 



1738 4 
101 4 10 

1839 8 10= 18 sqrs. 39 sq.ft. 8 sq. pts. 
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Ft. in, 
(32.) 20 l^length \ of the house, 

330 H 
15 6 
346 2= surface of the first floor. 
4 



1 384 S=surface of the whole. 
Ft. in. 

•27 0=*^ surface. 

2 

54 Qz^swrface of the first two ditto. 

Ft. *n. 
5 ^^^eadth\f^j^^^^^p,^,pl^^^ 

32 0=its surface. 

2 

64 0=zsttrface of the second two ditto. 



Ft. in. 

5 ^=leng*^ I of the third fire-place. 

4 S=hreadthi •' 

22 8 

3 9 4 

26 5 4=tY« surface. 

2 

52 10 S=surface of the third twb ditto. 

Ft. in 

5 2=lmgth\ . ^^^ seventh fire-place. 

4 0=Dreadthi "^ 

20 8=*^« surface. 
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M. in, see. 

84 
7 10 6 

91 10 6=area of it at the ground floor, 

^=the qtumtity of area taken up hy the weU-hoU. 



10 8 - 
8 
6 OJ 



the dijferent areas. 



367 6 

M. pts. in, 

64 0\ 

64 

52 10 8 

20 

367 

559 %=^the mm of the areas of the fre-plaeeSy S^e. 

Whence \Z%i sq.ft. 8 sq.pts.— 5b9sq.fi, sq,pts. Ssq.in. 
=S2b8q.ft. 1 sq.pts. 4 sq, in.=S squares. 25 sq.fi, 7 sq.pts, 
Asq. in, which at Ql, lOs. per square, comes to 53/. 13«. 3^(1. -f- 
the answer required. 

Ft. in, 
(33.) Mrst 52 S=length I ^^x , 

30 Q=hreadth ^^ ^^ '*^^- 



1580 
26 4 



1606 4t=zarea within the walls, 
803 2=zhalfdiUo. 



)8fMW=2409 6=24-095 ^gworM/ then 24-095 x 10i«. 
=252'9975«.=12i[. \2s, Uid,+the answer required. 

Ft. in. 
(34.) First 43 10=/(9W^^A 1 ^ ^x x 

27 5= hreadth\ 'f ^^ ^"^^ 

1183 6 
18 3 2 



1201 9 2=the area, 

600 10 7:= half ditto, 

1802 7 9=«ww. 

116 10 8 add. 



Sum=l9l9 6 5=:l^-\^&^4^' %i^uire9 
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Ft, in. 
Seeondly 43 I0=zlength ) - , , 
2 8=5r.^Ar/^**^«'**- 



87 8 
29 2 8 



116 10 ^=mrface of $ave hoards 



Then 10-195346' x25i«.=489-48134«.=24?. 9«. 5^.+ 
the answer required. 

4. Meaitmnff hy the Rod. 
(36.) Fira '^.2?|ili=6808-3', then^^=25fwte+=i* 

(36.) First 254 
12 7 

3048 
148 2 



iSMW=3l96__2=3196-16' sq.ft.=zthe area. 

mn 21«^l6392-3'. and ^=33 rod», IZOft. 

7 pts.-^'=Ans. 

Ft. in, 

(37.) Ftr*^ 62 6 

14 8 

875 
41 8 

i8^= 916 8 =916-6' sq.fi,^the area. 

6 j?fe.+^A^ answer required. 

Ft, in 

(38.) F»W^ 28 IC 

20 

iVo(?. =576 8 =576-6' sq.ft. 

576*6' x^ 
2%«i r =9611 =ar^a v/ the first height, at 2\ 

bricks thick. 
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Ft. in. 

Secondly 28 10 

20 

iVoi?.=576__8=576-6' sq.ft. 

^ 576-6x4 

j^en T =768*8 =zarea of the second height, at 2 

hricJcs thick. 

Ft. in. 

Thirdly 28 10 

15 8 

432 6 
19 2 8 

iSttW=451_8__8=451-72' «?./{. area of the third 

height, ait \\ hrick thick. 

Ft. in. 
Fourthly 28 10 

10 6=42 cowrseS'-'A:. 

288 4 
14 5 

iS^w= 302 "^ =302-75 sq.ft. 

302*75 
Then — - — = 100*916' sq, ft,=^a/rea of the gable end. 
o 

Hence 961*111' a/rea of the first height. 
768*888' area of the second height. 
45 17 22' area of the thvrd height, 
100916' area of the gable end, 

2282*6'38' sq.ft.-=the sum of the areas, which divided 
by 272*25, gives 8*384348 rods, and 

8*384348 x 5-8^.=48*6292184/.=48/. 

12«. 7d.+the answer required. 



SOLUTIONS TO THE PROMISCUOUS QUESTIONS. 

Paet V. 

(1.) Here 2502205=^A« answer required. 
(Q.) Here 254 x U x 4^d.=\^Q^^d.=:^^l. 13«, ftrf ^ ^ 
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^ , , ^, 20x100 
(3.; Here as 5/. : 100?.::20^. : ■= . Again, 

TT to .1 /^OxlOO?-..o ^i .20x100x12/ 

Here as 12 months : : : 8 months : — 

5 5x8 

= l00x6?.=600?.=^w«. 

(4.) First 14^=196, and 12'*=144, then (250+1 96)— 
144=302=^»«. 

(5.) Here 320 x5 )( 1600 : A's , Stock xed 

460 X 3 ) "" (1380 : B's ) into his time. 

2980= Sum of products. 

As^-=i4«.:ioo/.:: 

20 

1 1?^=80?.:53?. 13». 9J^=A's) 

H^=69Z.:46Z. 6». 2,Vt=B'8 



gam 



Sum=100/. proof. 

(6.) First 1 3 <?w?^. 2?r«.=1512 ?*., then 1512xl4<^.= 
2n68<?* the price of the wool: again, as 210<?. (=:17«. %d.) 
: 1 f/d,::)il\6Sd, : lOO gds. 3^qr8.=An8. 

(7.) First 21^=9261, and 113x147=16611; then 
] 661 1—9261 =7350.=^ws. 

(8.) First QOl + 10^.=.l00/ ; then as 1000x3 qrs, : 
100?. :: 5 qrs, : 3«. 4d,=:j^n8, 

(9.) First as 14«. : 16«.::42/, :48/., the advanced price 
of the tun.= Ut Am. 

Again, as 42Z.=840«. : 1 tun W 648 x 145.=9072«. : 

9072 

tuns=z\() tuns. 3 hhds. 124 gal8.=^nd Ans. 

840 ' 

(10.) First 876xl6i«. = J 44545. = 722Z. 14«. then 
1200?.— 722?. 14«.=477?. 6».=^w«. 

(11.") First 417 cwt. 1 qr. Iblh.— 46747 gross weight. 
From which deduct. . . . 8347-|-^«tr^- 

38400=w«a^ weight. 



9 

Then 38400 x— =5120 gals.^Am, 

15 
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(12.) Jlere (4 x 3 x 20/.) -^ (3 x 3 x 20/.)= 1 X 3 x 20/ = 

60/. gained by the bargain= j- of the cost. 

4x3 x20/ 

Hence 4x3x20/.+-^^^ ^=240/. +80/. =320/=^ 

o 

(13.) First 64»=2916, and 46 x 19=874, then 2916- 
874=2042, the number required. 

(14.) Here as 14«. 6(/. = 174(/. : 16«. 9(/.— 14*. 6(/.= 

27 xlOO/ 
2«. 3(/.=27</.=gain on 14«. 6(/.::i00/. : — =15/. 

10«. Ad.'^=An8, 
(15.) First 84-75/J.x 27= 2288-25/i. the gross might. 
and 1-375 x27= 37'125 the tare. 

3^)2251-125 «w«/d. 
86-5817 tret. 

Diff.=2164-5433 lb. neat, which at 
%id.per lb. comes to 18398-6l8(/.=76/. 13«. '2id.=An8. 

/,.x IT ^ '^ ..S.16 3 7 5 16 7x5 
(16.) Here^^.: -.. ::-of-...: - x- X-Xy..^-^- 

35 

«.= — «.=i:17«. 6d rr=iAm. 

/,*.x TT 5 77 5, 5 ,252 „ 6 5 5 252, 
( 1 7.) Here -gall :-/.:: -^i—gall * ^ X g X - X — /. 

5 x252/ 

2 

(1 8.) First 210/.-^-=316/=:the eldest brother's 

o 

portion. 

Hence 315/. x3 x2=1890/.=the father's estate. 

232 x4S 
(19.) Here as 365 days : 48/. :: 232 days : - 

=30/. 105. ^^d.=An8. 

(20.) Here, if ^d. : 1-39375/. :: 365(?. : 508-71875/. 
then 508-71875/.+340/.— 848-71875/. =848/. 14a. 4i</= 
Am, 

(21.) First 16x2=32, the number of partitions, then 
37-5/. X 32=1 200/.; hence 1 200/. +200/. = 1400/. the 
Indy^s portion,=Ans. 
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lb. lb. 
(Q2.) First, 13x19-5x1 12=28892 

39x388= 15132 

Diff.=13260 B.=2 12160 o%.= 
Ans. 

(23.) First l360/.-^6=272i?.= Captain's share=zUt A. 
and{l360/.— 272?.)-M60=6/. 16«. each. Sailor's shares 
2nd Ans. 

(24.) First I2i=12^, and secondly 7f=7A» whence 
12^ — 7-rT=4-,2^. the number required. 

(26.) First 81/.— 75?.=6/. the interest of 75/. for 1 yr.; 
whence we have as 75/, : 6/. : : 100/. : 8 per cent.=^. 

(26.) First 966/. x7-5x-06 = 368*5/. the interest for 
the given time ; whence 95 6/. +35 8/. 105.=1314/. 10«. the 
amount required. 

(27.) Here by Formula IV. page 160 Arith. r=^^, 

1314-6—956 , ^ 

we have ^,^ — — ---=*05, or 5/. the rate per cent. 
956x7*5 '^ 

(28.) Here if 36 miles : I200lb. : : 24 miles : 1^2^£5 
^ ' 24 

= 1800/J.=:^»«. 

(29.) Here if 8 can. : 48 bar, : : 24 can. : 144 bar. : 

again, as Id. : 144 bar. :: 22(/. : 3168 bar. := Ans. 

(30.) Here any product being divided by its multiplier, 

will produce the multiplicand, as is well known, whence i 

'i^z=^=Ans. 

£ s. £ s. 

(31.) First 13 Ox 7=91 value of B's horses. 

and 3 12x24 =86 8. A's kine. 

Difif.= 4 12=^»«. 



£ 
(32.) Here suppose A's share I 
then B's .... 2 
r and C's .... 3 £ £ 

— £ 
Whence as 6:120:: 



1:20 A's) w 
2:40 B's 1 1; 
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(33.) First 1250?. x 4=5000/.; then 1780/. +5000/.= 

6780/.= what he left to his widow and children ; again, 126/. 

X 25^=321 3/. the sum cleared the time he was in trade; 

whence 6780/. — 3213/.=3567/. what he had to begin trade 

with.=y^w«. 

& £ 8. 
£ je (3:187 10 A's) «. 

(34.) Hereas 16 (=3+5+8): 1000:: I 5:312 10 B's ( g 

( 8:500 OC's) ? 
(35.) Here 1 x2x3x4x5 x6=7*:20, the number of 
changes required. 

fi4.9 v90 

(36.) Here as 2*. : 1 guild. :: 642x 30«.; " ■■ 

guild, =6120 guild, = Ans, 

(37.) Here as 1 mo. : 360 m. : : 5 mo. : 72, the number 
of men, the remaining 1 month*s provisions will serve 5 
months, whence 360 — 72=288 the number of men that 
must depart. =^715. 

(38.) First 187+34=221, the greater number; then 
187x221=41327. the product; whence 41827*= 
1707920929, the square of the product. =y^n5. 

(39.) First 2 1 6/.=4320«. the dividend ; 

then 1 1 0=220 \ /an ox. 

40 f « J a cow. 

I 5= 25 b'^'^ "Ma colt. 
I 15 = 35 ) Vahog. 

Sum=320 the divisor; 

whence 4320-r3'20=13 of each sort, and 8/. 0Ter.=^4iii. 
(40.) First lU=ll44o. then 3611^11^1=24^, 
=Ans. 
(41.) First 11^=1^^ then '^•^j.= m^=z2m,=:A 

(42.) Here by Formula II, page 118 Arith, d= — ^, 

n — 1 

we" have (58 gears — 3 gear8)'^\2 — 1)=5 gears, the common 

difiference required. 

(43.J Here 7179 x 13 x 4 U. =3826407^. = 19J 320/. 7«. 
^=An8. 

(44.) Here (500/. 13«. 6d. x3i)-M0O=l7/. 10«. 5i(/. 
2^%^. =Ans, 



Promiscuous Questions. 171 

(45.) First 15000;.—13200;.= 1800/. what Cbarlott,' 
lad left by the old lady, and QOOOO/.— l31i00/.=6800/. what 
Kitty had left by the same lady ; whence 6300/. -f 1800/.= 
8600/. the whole sum the old lady left them.=^n«. 

(46.) Here on the day the Snail reached the top of the 
Maypole it advanced 8 feet, but on each of the other it only 

advanced 4 feet. Hence — J-l=--+l=3+l=:4= 

4 4 

number of days.rs^n^. 

tArf^ XT .-6 6 1 6 .... 20 20 1 .20 
S (47.) Hereif-=-+-of-,8imilarly-=~+-of-j.: 

that is, if 2=3, then 5=7i.=^n*. 

(48.) Here the one-fourth of 14676 is 3669 ; whence 
14676—3669= 1 1 007=^/w. 

(49.) First 461/. +581/. =1042/. ; tlien 1468/.— 1042/. 
=426/=^»«. 

(50.) First 3yra. 14/i. = 98/^. then 98+112=-875 
ewt,* the decimal required. 

(51.) First 60xl04(/.=6240d. the value of the inkle; 
then 6240-f-4i=1386|. pounds of sugar. =-4»j. 

, 9x100 100 
(52.) Here M. : A.\d. : : 100/. : =---=50/. the 

« 

ioss is ^ or 50 per cent. 

;53.) Here 20 x 9 = 180 

60x12 = 720 

40x18 = 720 

12 X 24 = 288 

132^ f 12) 1908 



{ 



11)169 



14H-ft.= l«. ^\d,^,=iAns. 



(54.) This question is the same as the 2n(/, which see. 

(55.) Here 2173/.+371/.=2544/.=B'8 debt required. 

(66.) First 28 x 2=56, twice twenty-eight ; and (8x2) 
f 20=86, twice eight and twenty; then 66 — 36=20, their 
lifiFerence=l«^. Ans, Again, 55 x 2= 110, twice fifty-five ; 
md 5x2+50=60, twice five and fifty ; then 110—60= 
50, the second difference.=2n(/ Aim^ 
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(57.) First 54«=2916, and 46 x 19=874 ; then 2916— 
874=2042, the number required. 

(58.) Here suppose he had 4 scholars. 

Then as many 4 

Half as many 2 

And i as I . 
many ) 

99 X 4 
As sum = 1 L : 99 : : 4 : =9 x 4 

=36 scholars, the number he had.=^^. 

Or, putting x for the number of scholars, we have 2 rr -f 

2^4 ' 

792 
or, 22 a: = 792,-. «=— -=36= j:»«. 

22 

(59.) Here in this question we have given the first term, 
the common difference, and the number of terms of an 
Arithmetical I^offreman, to find the last term, thus : — By 
Formula VI. f'page 120 Arithmetic J l=f+[{n — \)d]=\+ 
[(9 — 1) X 3]=1 +(8 X 3)=25, which are the number of years 
more by 1 than the lady was in having her children; 
whence 24+19+19=^62 years, the lady's age.=-4««. 

(60.) Here 706—168=538. the number required. 

(61.) Here 100?.— 70/. =30?. the sum that's due to the 
maid.=u/n«. 

(60.) Here as 4s. : 18 IL : : 6«. : -^=12 lb.=An8. 

o 

(63.) Here a noble and a mark are= 13». 4(?.+6«. Sd.= 

205. ; then, as20». : 15 yd». : : 1000«.=(507.) : 750 yds. and 

750x4 

— g — =600 English ell8.=^fi*. 

(64.) Here 650?. x400-MO0=2600/. and 130/. x400-f- 
100=520/.; then 2600?.— 520?.=2080?. the whole lo8S= 
Ans, 

(65.) First 4429-^43=103, and then 240—103=187, 
the number required. 
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(66.) First 2262-7-26=87, and then 22624-87, must 
be 26, whence 87 — 26=61, the number required. 

(67.) Here (17+8 + 46) + (20x2) =111 jears, the 
father's age at the time of his death. =^n9. 

(68.) First as 6« : 6'5«. : : 9d, : 9id. the advanced price 
of the cotton=l«^ Am. Again, as 1 doz, : 6-5«. : : 100 
cloz, : 650«. the advanced value of the candles in barter ; 
and lastly, as 9'75d. : lib. :: 7800(?.=(650*.) : 800/J.=7 
cwt. ^. 16 lb. the quantity of cotton that must be given 
for the hundred dozen of candles in barter. =2n(?. Ana. 

(69.) First 360 — 114=246, the greater number ; then 
246—114=132, their diflference=l«^ j^na,, and 246 X 1 14 
=28044, their product — 2nd Ana. Now the greater num- 
ber divided by the less will be •J46-rl l4=2-i^, ^^® quotient 
= 3r(? Ans. 

(70.) Here as the brigade consists of 384 men, and there 
are to be 32 men in front, therefore 384 -7- 3'2 = 12, the 
number of ranks. =^»«. 

(71.) First TM. is=14fi05. then 1460» -f-305=4«. = ^. 

70x100 
(72.) Here as 53?. : lOd. : : 100/. : — — — = IS^^^d. 

= 11«. 0-5^. what C ought to pay.=.4»«. 

(73.) First 100-r3=33|«. Hence 38|* =cost of the 
first 100 yds. 

Again, 100~2=50«. Hence 50«.=cost of the other 
100 yds. Then 33^.+50*.=83|».=cost of the whole 
200 tfds. 

Again, 5yd8, : 2«. : : 200yds. : 80« ; therefore 83^. — 
80« =3^.=3«. Ad. loss.ssAns. 

(74.) Here | of 20«.=20 x 5-^8= 12«. 6d. =An8. 

(76.) Here 4 added to |z=|**+^. = |4 the number 
required. 

(76.) Here as the money is worth 7 times the purse, the 

money and purse are together worth 8 times the purse ; 

therefore 125. 8^. -=- 8=1«. Id. = value of the purse; and 

1 2-9. Sd, — Is. Id. or \s. Id, y 7=1 1«. l(?.=the sum of money 

in the purse. 

2 
77.) Here the number=9-^--=13i = y^w«. 
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(78.) First 4«. 6rf.+4«.+3«. 6(^.= 12«. then 12-i-3= 
4«. the valne of the mixture. =^n«. 



(79.) Here 30 



48 6 



86. 
24 



6 



6 \ the quantities of 
6 > each sort res- 



18+6124 j pectively. =^. 
(80.) The value is 3740;.-f-^ = 9973/. 6«. %d.=:An9. 

o 

(81^ Here as the first child was bom when the father 
was 24 years old, therefore 19 x H=28t, the time between 
the birth of the oldest and youngest, whence 24+28^4-21 
=73i, the father's age.=^n«. 

(82.) Here as 5-p. : 1 gal. W 1248*. = (62/. 8«.) : 

1248x3 ^^^ „ . 

— -— — =234 fijallons.=-4w«. 
16 ^ 

(83.) Here as \l : 7-5«. :: 296-85/. : 296-85 x7-6= 
2226'375=111/. 6«. 4^^. the sum C receives for his debt. 

(84.) First 190/. 12«.= 11436 ^roflfo; then we have as 
II groats : I pair 11 11436^roa^ : 1039-,Zr^atr=86 daz. 
t^pairzizAns, 

(85.) Here suppose there were 27 sheep in the fold at 
first, then the half thereof, plus half a sheep, is=:13^ + jt 
±=14, whence 27 — 14=13, the number left after the first 
theft ; proceeding in the same manner through the other 
two nights, there will be left but 2^ at the last, therefore 
20 — 2i=17i, rthe first error in defect. Again, suppose 
there were 47 in the fold at first, then the half thereof, plus 
half a sheep, i8=23i+J=24; whence 47 — 24=28, the 
number left after the first theft ; proceeding as before, there 
will be left but 5 at the last, therefore 20 — 5=15, the 
second error in defect ; here the errors are of a like kind. 

whence by the Rule of Double Position t-tz — rz 

J 17'5 — 15 

417"5 

= 167, the number of sheep at the first. =-4w«. 



2-5 

Or thus Algebraically. 

Let 4? = No. at first, then we obtain by the conditions 
of the question. 
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X X X 1 



X' 



:20 



then as 7918«.:201i2::jJ0«.:— ;^;^=5«. Oid.^^^A. 



2 4 8 8 

1336 
or, 64 X —56 x — 56=1280/.8 x =1336, and a? =— g- 

=167=-^»«, 

(86.) Here ir. I ton or 20 cwt. therefore 20 x 3=60 cwt. 
the weight of the whole club, and 60 cwt.H-15^4 cwt, the 
weight of each. =-4n«. ^ 

(87.) First 880 guinea8-^~=5866f guineas=6160/= 

sum of money after the commission was bought. Hence 
6160Z.+2200/.=8B60/.=8um of money before the com- 
mission was bought, which by the question is=fortune — \ 
fortune Rpent=^ fortune. Hence the fortune is 8360?.-^ 
:*=l0450/.=^w«. 

(88.) First 395/. 18«.=79185. and 100/. 12« =2012«. ; 

201*2 x-20 

7918 

(89.) Here 360 guild, x 26-7-52 = 180 dollars.=^««. 

(90.) Here \, \, and \, being reduced to a common de- 
nominator, by Case L page 125, and then added together, 
make |. Now let |^= 1 , represent the whole sum of money 
at first, from which take |., and there remains |-part=28/.; 
therefore say as 1:4:: 28/. : 112/.=^»«. 

(91.) Here by Simple Interest, Formula II, page 159 
Arithmetic, a—p r ^-|-^=(1000/ x '0475 x 5'5 yr.)+1000/. 
= 1261-25=1261/. bs,=iAns. 

(92.» Here the amount of 100/. at the given rate per 
cent, for the time of the first payment (viz, 4 months) is 3o.5 
thenby the rule in discount, 3 0*5/, • 100/ ::360/.: *°-55j^o°/. 
the present worth of the first payment* Again, for the 
second time of payment, (viz, 8 months,) the amount of 100/. 
will be ^\H., then ^\HrA00h W 350/. : « <y^°°/. present 
worth of the second payment ; hence * *^/ °/. -|- * y^r^^l. = 
6 4^5^7^oo/,-_682/. 19«. 5id.+=An8. 

(93.) Here if SOft. long : ISft. widey.^: 30 x 18-f.|=240 
feet= SOyds, =An8. 
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(94.) First 48x2=96 the greater number. 
Then 96+48 = 144 their sum. 
And 96—48= 48 their difference. 

. Hence 96 is the second difference, =^«*. 

I go 1 2^ x5 
(95.) First ^ =82186/. 13«. 4(?.=Q year's rent; 

32186/. 13«.4(/. ,^^^^, , «, ,. , . 

then T -=10093/. 68. 8a. the yearly income 

required. 

(96.) First 26«=625 greater number, then -v/(625'+25«) 
=6Q5-4998+=y^fw, 

(97.) Here suppose B's sheep 10, and C's 18, 
Then if we add 4 

The8ura=T4=C's. 

But 18+4 is not=6 x2= 12 : here the error is 10. 
Again, suppose B*s sheep 16, and C*s 24, 
Then if we add 4 

The sum=20=C'8. 

But 24+4 is not 12 x 2=24 : here the error is 4. 

Here the errors are unlike ; whence by the rule of JDouble 

-, . . (16x10 )— (4x10) 120 ^^ , ,, . 

Position —' — \ '=—-=20 sheep, the number 

10 — 4 

B had.=l«^ /Ins, 

Hence C's number was 28=2w(/ Ans. 

Or thus. 

Let X =No. B had. Then C would have a?+8, receiving 
4 from B, C would have x+12 ; and B, x —-4. Then per 
Q, x+12=2 X —8 .-. X =20=B's number. =1«^^im. 

and 20+8=28 C's=2w</ Ans. 

(98.) First 300/. +160/. + 140/. =600/. then 

As 600/. : 120/. :: ( I1i^.l' : 'fj- ^!^ ) _. . 

kt . 17 •• 1 300/. : 60.. Cs } gain.=if9M. 
or, asD^ . J^. .. ( jg^^^ . 3^^^ j),^ j 

(99.) As the number of each are equal, therefore will 
•=-—=20 of eac\\.= i4u8. 



e+8+16 3 
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(100.) First lO'rresSQ, and 17*+48*=:2593 ; then 
6859—2593=4266, the difference required. 

ft in. 

(101.) 4, 6 =length. 

2 9 = breadth. 

9"~0 

3 4 6 



12 4 6= superficies, which 
xed by 3 4 0=the depth. 

37 1 6 
4 1 6 

Gives 41 3 the solidity required. 

(102.) First 640x22i=14400«. their pay per month ; 
then 14400«. x32=460800«.=23040/.=;^w«, 

(103.) First 470?.-130Z.=340/.; then as 365(?. : 340^. 
llld. : ISs. 7H t^'=^^- 

(104.) Here any quotient multiplied by its divisor, will 
give the dividend, therefore 72x19=1368, the number 
required. 

13x2+1 
(105.) Here 13i-r36= ^ ^ =fl=f> the fraction 

of a chaldron required. 

(106.) First 28 qra. 2 ^A.=226 hush, then 226 x4is. 
= 10175.=50?. 178.= Am, 

(107.) First 58. 9d.=eM. and ISs. 4d.=\60d. ; then 
426^3. X 160(f.= 68 160(2. the value of the tea ; a^ain, as 69d. 
: llh.::6Ql60d. : 987^3. the coffee that is to be given in 
barter for the said tQSL.=An8. 

(108.) Here 27efoa. lOlh. of candles=384/J. which at 5d. 
per lb. comes to 1670(2. =6/. 19». %d.=Ans. 

(109.) Here the value of 500 French crowns, at 4i«. per 
crown=2250«. ; again, a halfpenny per crown, or 500 half- 
pence=20«. lOrf. whence 2260«. — 20«. 10(2.=2229». 2<2.= 
111/. 95. 2(2. the sterling money he ought to receive. =^n«. 

(110.) First 63^x31-5*= 3938240-25, the product of 
their squares=l«^ Am. Again, (63 x3l'5)^(63+3r5)= 
1890, the difference of their ]^to&\iQ\. wA «vsLTJi.'=5X^ Asva.. 
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(111.) First 1 tn. + \l m. = IS tn. the distance th^y 
traveller day; then as Id.llS m.limd.:2l6 mile8=:^n. 

(112.) First 672 Sp. guild, x 2«.=:1344«. the value of the 
Spanish guilders, then as 17*5». : 1 F. pistole I'l 1344«. : 
76|4 F. pi8tolss.=Ans. 

(113.) Here suppose the man was 12 years of age, then 
must the woman have been 36 ; and by the second con- 
ditions of the question, we have as 1 : 2 : : 22i : 45, 
which should have been 46^, therefore the error is 1^, 
Again, suppose the*man was ten years of age, then must the 
woman have been 30 ; and by the second conditions of the 
question, we have as 1 : 2 : : 20i : 41. which should have 
been 40i, therefore the error is i; here the errors;are unlike^ 

,.,.,. , i.,^ ,, ,> .. (Iixl0)+(jxl2) 

whence by the rule of Double Position rri"i ^ 

li+i 

21 

— =10J years, the man's age,=l«^ Ans, 

Hence the woman's age is 3H years. =2n(? Ans. 

Or thus Algebraically. 

Let X and 3 x represent their respective ages. 

Then x '\-\^\ : 3 x +10i : : 8 : 16, per question. 

Whence 24 x +84=16 x +168 ; and 8 a? =84. /. x 

84 
=-r-=10J^ years, the man's age; and 3 x =31^, the 

woman's age. 



(114,) 12 oxen : 21 oxen ) o. 



21x9x3i 210 105 
— TT — ---=—— -=---=134 acres, the quantity that will 
12x4 16 8 T > ^ J 

serve 21 oxen 9 weeks, without growth. But, by hypothesis, 
10 acres will suffice, admitting its growth during the last 5 
weeks ; therefore the increase on 10 acres in 5 weeks=3| 
acres. 

Again, the time of increase on the 24 acres is (18 — 4=) 
14 weeks ; therefore, 

\0 acres : 24 acre% \ q_ ^_ 
5 weeks : 14 week% \ ^ 
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24- X 14x34- „, . . .u «>. 1^ 

-—^=21 acres, the increase on the 24 acres m 14 

10x5 

weeks : consequently the whole produce of food for the re- 
quired number of oxen, 18 weeks, is 24 4-^1 =45 acres. 

Lastly, as 18 weeks : 4 weeks ) . . lo ^ 

S\ acres : 45 acres ) 

4x45x12 120 ^^ . 

—-r — - — = — —=36 oxen,=Ans, 
18x3f 3| 

(115.) Let a? = he lady's age. Then x x3=3 « 

^ of 3 X =y, which tnpled= y , ^nd-of — =-^=y 

4a? 16x7 

therefore per Q, —-=16, and x •= — —=28, the lady's 

age required. 

Or thus by the rule of Double Position. 

Suppose the lady's age 14, then by the conditions of the 
question 14 x 3 xf X 3 x|-==8, but should hare been equal 
to 1 6, therefore the error is 8 in defect. 

Again, suppose the lady's age 21, then by the conditions 
of the question 21x3x^x3 x^^=12, but should have been 
equal to 16, therefore the error is 4 in defect, whence 

——■ U=. — =28, the lady's age as before. 

8—4 4 ' -^ ^ 

(116.) Here the number required in this question is 
evidently equal to 48+72+19+7+12=158.=.^w«. 
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